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CHA~B I. 

D'lfRODUQ'101' 

~ 4 I ,.... h Ii_ "Ill ,.. j I ~ 1.;1 '. JIIII TI iIi: •••",PI" 

David Eugrie 8mith18&1" t 

IR the Pl'Qofef the tUl.tly p.spos1tloa. af plane
geomet:l7. Mel 3g~iiin at the bes1tiniq of solid ,ei)D1o,t:r:y.
there 1s e. little &.",._t,&.I8 in .I£_oolored ot-1011 to 
brlngQut _re dlflt111Ctly the.qual patti It two fipres. 
or the l1ae. oQi·a.ti. tbe ,.lMe Ol"t()~Utf.r.nt1.at. 01'\8' 
plane f:foal &.ftotiulr,. 'flUed..Tic_, hn :tlke that ett 
.",ls l8 .0114 1.~tQ'••_ .8$,113 b lul,e4sild heace 
ehould be utile' 5,a;-!q17 1i»1l1 ~ .atl1 tme p_2I'poee "II 
.eoompll&hcd. 1'1'lfl '''''''d••' _lit 1••n to .,-a,p the meaa1q
of e.flpl'e draw os whi~. pap.at • .,··wh1 te on .. .,lackboatd • 
• lItO tht ••OR.~ he 1- able to 4. tal!. ~. better tor him. 

. . 2
J. Y. A. Youngtllita.t _au 

Thft \11. et different ool.-retil) _rt aux:ll!aJtY parte. 
to d1trtiqu1..11h pa:rt$ 81"'$. t".m 'tho•• to be found anA the 
lik, 1, ••,y adsantageoue. 

Th. "f':~ of uaing aolo:red chalk biteaoh!_. )1•• 

seomet::r;y mUI be.. dlao\u•••4 1n ..,. ef the bookl' ,.,,:1.1,_ 
with the sUbJecto! teaehlJ11g math....tlet•• rh.",e ..... tG 

'be nothins In. thft 1·1t.X'~;Jlture ofa. exper1.mentfj.l _tUJr(h 

The opln1o~. of same of the writer. atr,·1i1.voJ""bl. to its 



Laura Blank,- "Teohnlque find J)evl<uulI 00nd:u01". to Betti' 

Atthur Schultze.- %b8 tlUhiDf: gi-;Ht~.:UJ!!LtlLJ!Ill!1d· 
.• 'P'P ~ If 

, _.__._u_.-,....,.,-,_-,_,............... 

the habit ,t dJ'~"d.ng 0•• 
..,1th 

on the white. colt):r1q 
new pOlB.ttioris

1$ toftduciVI 'b(l .tnuin. 
tll.~'mo.t •• '.it tfJ$ of 4~oft.tration, 

beat tedtO\Uh 0010784 ohalk Is ltl"l..ltta'b).e :1. Gan.truert• 
!tuxihlil!i\ry 11M., added in the <!C')'urse of the proof. in 

11'l1\10.h & 
iheone ooncernins anal.. \he tl1d,ulJ otwh1p 11.21'. 

tob. tn.ol. Illll.•rm1:ms two 
triangl•• bavill' two a1d8sot 0." .'11161 '0' '''I,I'lt'. of the 

cne uneq,ual. ot.th . 

. oha1k 
"oJ''taln p;'!f e f~~all. 

tJl$;),u.'re:rs.l wl1l.rt•• f.,..". It """',"'I"~ .....,., 

10B10.111 .~t1~. fo~g.t 
thehypothaal. ,2" tOt'g.' pwet.clblB ,.,te lit the pJ"ool. and. 

to GOnt1fiu•• fo~. suoh fo~,.ttullJl.l1nl 
em,loy.i. The 

oel.~•• eQul eolerlnJpre­
dtnotiftl 

••11 C01Q)w84 a.quare 1J!dlca.tlng ;,; :r1ght 
in the proof we ue' white 

III oomplex oot1siructtfJJUJ va"louacolo;rs Ilf4y be ueed 
to d18tlngu:1oh alnODB dltterillnt :U.ftee. It 11 iapossible to 

oe:ruul aDd the:a-••oureeful '.61~her will 
or modifying the ab~Te 

Another o))1»1on ls tb!J.t of IAUirlr. !latdu5 

In 'the eup.,:rpos!tlon p~oot 
figure 'WIth oolor.,' ohalk Del»e.. the,theJt 11 4~im.Q 
\V.hite. then plaolng the oolo,ed one 
the white :1.1••1. step 'by .te, a. the V$.1"!QUB 
are Justified, by t·ll., realon1fJ11l 
wmderlta.d!mg And 
a t 
.1~
 
CO*ltre.dlet1notlor:l to th()8~ ot the b.y])otl'uJ.1a.

IJ;root' &8
 
pO:F.':ptnc.UGular te ea..c:h other,. 01'
 

other but the t • .,luded usle <)f 
etruaemililg a .'2l'le·8 O1'p.,611.11t.',8 .~'tin,tlr 
.HIlI.JIlt. 'f O4'let:raJJlIJve,.al., .'0.' a. .... of 001 
to pick Gut fJ'... _omplex figure a 
el 11aCluJ qd IiitUlion."""'" 

St111.aaother opbd.o,tl Is th't of ~thu.l' SChult.... " 

Studentl who CQn ~,aBOft 

henoE!l a:re unable 
almost iapomslb18 graphic metho4s ~b. 
hypothealtt lW.y be 1n41ce.tld by
Denting equal l1nel or equal anglG$. ~~rowl 
parallel linttnh a 
{~le. For the r$e'H~ltliJ obtl\!rutd 
che.lkt 

••ntion a.ll 8\11)11
haVe no difficulty in enl~rglns 
d.13l'ecrtJ.on'h 

.. ..._._1, 1--*_ ._,__,_,._il_I"_""_I'II_,__

:3
 
'fe~~eh1ng of Geo.etry"., JiATHE"'1.TI05 nACJDm, Vol. XXI,
 
M~roh 1928, P). 171-181.
 

" 
31''1 SehDole. ](a,cmi llan fh, I'ew O~ .,:, 



BrfU!llieh511st. 001"14 .helle amo~ the materials 

n.'ded t. te&oh leometry ,tt,.'1vely. Other writers ,ueah 

.,. 8umnell'i6• Nd Sa!1m and R••"e.'mete lUI) unt!oa of tn. 
tUBe of oolored fDhalk evidently thl1l1d.q .. t. 1~ ot DO ]'\a!'­

tlcul~r value 11l teaehlns S.omet~. 

'1 'n f , I F "I • II _ 

~ .Er••at ft. kee11lh,- i'~..uM..J!lllWQ:...qaq 
Urdvera!t1 of Ohlosgo prIma. 

6a. Clayton SWIft«n:".- .!W'~X1!W~ 
1!b\...I.Q11111.*omlllSUl C,., ft 0 

. '1 J)aYld IUII.mI. BMlth u4 W!llaua Davitt bt"cult 1blkatb* 

,f)&gee,• 

UI.•lt~iUillli'U, ,§Jh!I~"II:!hgai1a. Glna ud G., :Bo"e.,
'B'flh, "u 1'1.1••'. 

J 



CHAPWERilI., 

lilE';CHaD OF PItOOEDURE. 

The data. upon which this etudywas "based. were (gather­

ed. :tn two waylll,. A letter QfJ.nqu:lr1 rega;rd1)3gth.e use (d' 

colQredohalk in t$&oh1ng plane. .eol1u&try 8Jld. aald.rag the 

opinion of its value was sent to Ii number of high eehool 
. . 

teaohers in the etr,te o:f'Ka.ns&s. ana another letter of the 

SalIle'type waSli!llnt to mathematioiane who have written text .. 

books on seometry~ l"'hll was used merely to get the opinions 

of authQX'1ties on th$eubj••t .• 

The se~on.d method umGd was tiL c0:tnparlsol'10£Ulxper­

1menta.lotasa in which <;Iolerad ohalkwae lUle~ and a' 4',olltrol 

01a88 in which only White ehalk yas.I.41iT'Wo el.,asl8es, one 

meeting a.t eight.te. in ,the morning and. the,ttherat one" 

tWElnty-fiv,e in the afte,noon were uBed. TheIs alasses were 

tb,e regular olasses in the Jlmpo:tla..1ranllull.s. Oi111' High Soheol. 

The 018.JlJ8 period wal f1.tty ...:tiv8 minutes long, thirty five 

for reo 1tation an"'- tV,enty for l3\1penleed. e'tufY' The after. 

noon ol~uilJS was u$ed as theuperimental olas$" 

The enrollment of the cla.eses wa't1l'e~ty••ix artd. twent,.­

seven respeeti,..1y. From theee, twenty-two pairs were ob­

tained. fhe student. were paired on four pointsl (1) intell­

igenoe quotient. (2) eighth grade reoord. (:3) ninth grade 

reoord, and (4) the algebra mark. Of the twenty.. two pairs, 

. , 



fitte•••il1l:lrt (,\180 plD.ire(l iu fleard. to ea. The 1nttll1genoe 

quotient W~8 Gbt~lftGd t~Gm .OC1l~10 ...de on the !I~ Grdhp 

I.t.1118~ftO. Te.t. The 'eot w~. Biven by the writer to all 

the atu4entQ GQ the eaUAe day, 1ft the "8Iual: ola.. period, 

after the cla.. had been .I'lu1.e4. !he 'f.~ft OrouJ f.et 

-7 flot 'be q enot te~t 'but it is &1 IG&d a pal:ri&! agonoy 

a. the ~lI.'b:rQ 800n', cdghth: lJ1ade Jfeco:r4 ...dI11ath 8l'a4e 
..

recordll the 'test, '1'f/l'. 8core4 by Ilftudentl 1n the Mea.f\Ure­

merAt ala.nuns at the _.8MState Tealhers Oollege of bporh~ 

uftde1' the 3UP8"181cm of D:r. lI. E. Bohr....l. T11. ellth 

8!'&de l\ud th. ninth eran reeoJ'ds were fu~cu"·ii flt_ the 

official ••00r4 in the offioe of the PrlACJipal of the 

Eapowia .rulli.%" High S.,h,ol. OJ' t. ,:be e~$. of ehl1u•• who 

were graduated f~om th. Baral Bohoate tr~ tho office of 

the Cwnt, Su,el'intlmdlDt of BGhQola. '.ft.1.e alp'b:ra lea8rd 
,P 

allo was ••oured from the otfle. of the PriftC1pal of the 

Junior Hllh School. Of the fo:rty-feur pupil. u.,~ in th$ 

uperi.@nt alluoept tOUir luui had the ~. ~J.eeb~a te~,.ohEn... 

E1sht pupils in the experimental division ha4 f~11ed 1n 

alaebra either one .~,t.~ or two, Oft. iw the cont~ol 

Ol6t.11 hl1m4 f'~d,lGd in ala'ewlJl. uti ODe had failed in ! ...'t:Q"1 

Th••e failurel filMy 'be a lil·n1flo~t taot it) ~1fiM thl 

pup11et althol!!ith tblalre ifB no evidenoe t,o shO'Vt tht~t ~ll13.b)!& 



· f3. 

11 a baela ro~ ,e~~t,y. How.Y~~ it ~~ at llaat. be a 

£'a01H:"" in ih' r.8u1ts 8eeu:r14. 

While this eX::"'tu:;-tm,nt may not be controlled llluff1oient­

17 well to sive pOliti"el,. rellfll>l. reeulina, -t b.l$t.r eoa­

trol 0$l114 'be work4Hl out und., Remt~l working conditions 

in the OX'dhl~l:ry $011001 8Y·61••• 'l'he oUlpl.te eoM:t~l ".'8 

1. :L'h.~l:rl~ ot thfJ stu.utl> Ctfjl t"o:r11MJ4. 

2. Sq. textbook 'Was used, 

3. SI.\me 'bellone,nrc tfi~uiht both olr~,0tlH~S, 

4. ;';"lWlfl theoremll ud u,:rol~fJ$'We!rC!l \UHId..f 

5. ""Me th.e.1'em.l,were pr.sent~d eAoh 4&1. 

6. same· ae5i«nae»t was ....4$' .~oh~. 

?Ii Sde hOJ'4e wort we.. Jlequi3l'ed.., 

In every way lIhe tfl~joh1ng mlthods we"'. the If;,!me e"dept 'fbr 

the Ufle of 0010»$' obalk in tIe upeJ'iflEtrtf;al 41,,1$10Ih 

Any new mat.eriel, m.ny dU't1cult part. B,..,. importid,t 

phase ot tho Ru'bject wrtS p.re&ent.,4 to tke .iltp.r1.'bt~1 elaliJflJ ' 

bY' the Uflle ofcQloJ'G!4ohalk. Thepupi1. were not asked or 

tlxp'E1cted to 'l08 COlOI'M ohalk t liJ~lth()ulh tm o.etelll~"'.' 

pupil \UH1~d color•• eraT0hl on 'hie telat "",pel' ud ctue P'ap11 

~flhd' after the fill'&'.lt p~'lfiJ,ntLtlon with the uee of eolQred. 

oh~lk how hI oould 1'6,.1._11 tb.!:l.t onp~~Je:r. 1'ht c••trol 

olas. ,r.l,nt~;\t1on we".. ltLt £~11 iii••, .,~d.e ••tt21el1 ,,1 tk 

White &betlk. 



,. 

0010r.'4 oha.1k ...... 'Ullet tt '1'••0" the tlllnlng. 

1. IrA t ••ohlng the cotullt)1uotloll proble. 'the ~JI't. 

4ran ullin« the sam. CtUlltlX' WI'. !mule with t"iG colored 

chalk. 

a,. When the oo.,truotlQtl W•• 001UPlete the pal"'t itJIJ.t 

waG requ1r$d was tbillm ollor." ~.4.! 

3. :ta teaohi. the superpo.!tion th••reml ••• tip,e 

wa$ drawn wtih Yhite lhalk sa4 tbe other _lth aolore. ~k, 

thea lIhloc>lo".d fllt\J. "lI$ p1a8.d up:on the whit. tipr. 

eolo~1»g .,ath ,~Jt .1 IOota I.. it .ae .itt.tift.d.. ~e pJt.of. 

4., Illithe, coq:rao.q tbeor._ iho equid parte wire 

eolo!'e4 the .... 

I. X. wer lappl_ tip,•• th••,ual ,q'l ••1'1 aile 

"10""" the BU. e.lor. q .e. 1"1',.,,1al ill. 1d•••otr. of 

the ba.....11. fltq 180••el•• t"lfU'ill••.,3re "GAl ..4 

also thCiJ .'tUanIJ Ua. fro. the ••• _1.. te the I)DO'­

ite s14ell. 

6. :Parallel 11_, w'l'lt ..l..,.. Golo,e' o:r~fPJ8. witih the 

eq_al ansltm ~ked in oGltrs al••• 

:'1. b '1'",1... ~. I••f ill. ~lll If 8 tl'laqle 

equal tl two J'1p:' IJ'tIle. "hi pqal1el l!tuna MfU'.UiU:i,J')" faJ' 

ihe pZ'aor",.e 0,101'14. 

The oolore usea .eJ'G red .ad ,Il1e- ,.ly walft two aoltVI 

"c.rt I1«Ulldlca, &ad OJli\nst aDd 118ht 8"".. 1.44,4 whn IlOJlI 

oolorl wire D'ided, 





. ' 

A te$t was g1venea.tlh week, the same t~st being give. 

\0 both dlvis1QfUh The teat,s ~:re cd-He'tructedby the writer. 

In mest of the t.sts at leQ.s't half 0'1 the .ater1al wa19llot 

direc:rtly f:romihe textboGJ: but It'wa$ma.t.~1lil;1 1t;nat _de 

appl1oati€ua fitt tht uter1a.l1.thtt tex1hTh.e:Klerelse$ 6iveR 

1,n the tEH3t 'were net' exaet1Yth••~ 9.8 thGse uliuFni iut)lals, 
although they .'.3f4telOilely :relat.';.The a/ateJf'ialf$r the 

. , 

teats 1f&1 taken from .supplemeDt8~1 t.xt 'baoks'.etaRdartl 

t4Ults: t)J' tests n:lttq })y thenltell" f"" 1.,-....1.$8••8 in 

planeteo.t17_ Th. test ws,&,1a,0ed u:t>&. the bla.okboa:r4 by' 

'the writer or Qft a.se1fl1tall1t udth. pttplle.t;G$.d !:r1om''th. . .,~ , 

blaok\}&s,rd,w, 10 Qoleredehl&.lk W&'$ \uuUlia thet.•st~ Jilght 

weekly teets wer,e 11"..»,* The.l'Hllri.,.t6l.1 wot'k waa Goa,Cblud., 

ed with twof1nal ,suiaat.:lon$i-, ·On,. of the.,. fiaa·al examin.. 

e.tlQl'J:s "a.nitten 'b1' the nit." and th$&therwa8 W1'1tte. 

by Hr,. A. '1'" Phi11pa,h'QfeS'fIHitWtf J1ath~~1.$.$'" Xansa.e 

Btate 'leaeherefil;:Qllec_.dC'-$uthelt vtth D. M.~el"narf~. '", - . 

tlPlane ~EH).etry" pu1:l11sheCl Sohllson Publ!$hbag Co" _ Rleb.. 

• I)>>d, t1,,-glR!a.192? The Ta.lueof. ea.eh test wae deter... 

'mined by the number of etattm.tits .m,ndrea.~er.u!J lneaoh 

problem, Eaoh sta.tement and eaoh rea,scu'1 *ounting one 

point. The value of eaoh test is listed on' the oopy at 

the test 1n the appendix of this stuar. 

The experiment waa oontinued. from Sanuarytwentieth.. 
to :Maroh twenty-first. a period of nine weeks at the 



10.
 

bfgb'lDlag of tkesecond ,e.ater of t'heachQol year ot 

1929..1930. !he 41&88._p10,od the wOlk om Cl0l18truot1on. 

e$t1gnent f!suree. 1'61'&11.1 111tea, aM t:rla,ngle.ellm' .aql,eu 

dttr1rJ« the period. fhe tat bo,ku.'." "fl,1 Pl~e dd Stl114 

Ge,utJ7. bY We-It.,. :Bu:rton '.'4 anI. Charles ~~l,rh 

Oft the la8t 4~ 01.' the eQG'f'imer.t, qu"stloru, ".1''1 

aend to eb'ta,l11 the IJ1'rtlhnt. l · 'leotion t~ th..pel'lnlent. 

In artlS••2ft to the question. ftWhr40 70U think 1 he,.. taught 

the elatuJ irustead of ther"gul~J' t.",ohet"" .Thl~t:r of the 

fort,.-foul"q$WE'ff$'fI'Iet'(Il.-Eceof!lu,. ,on"••• a J)r'actt•• tes.oh­

in"," fhl~ ~nl1••r 'Waiallkely 4tu, to t11. flU" 'hhattb.e E$ptr,~.6 

High 8thO&1 1$ uee4 to.., t. llu:Jblrtiraln1q P1.Ulp••UUJ 'bv the
'

xa!UI~eS~fltit Teaoher. Coll~eet:l.p{)rl4!\. 1ft.. 'f the at. ­

dente knew it wal an ,np•.,.-imamt:;a.lthoqh tbr•• b1n th~it 

it W£tS in BOM wa,.oonneoied with 'Wollk of .. pa4\\at.aature. 

:Not one,f' 'the pupil. knew thut 4ttterent pl'lult1••swe1'G 

beiq employed In the t1WO ~lf\l,UfUI1' •. The pupils 1n tbeex.. 

perimentalolasl&wel"e of tln, oplnlQlithat the ~ol."'.d QluJ.lk 

wae helpful, tnapfJo!a,lJ.y .1.. OQngNeat 'ligules., 



CHAP'J.'ER xxx. 
JilRBSIUfTAl'IOI OF DATA. 

The plu"»oe6 &f th1. ohapte"l.-to pJfU"ent tht -t.!ll~ 

obtained. 

otthl n1ulJ l"~)11 •• to ,:ntlwtti;o:J:l" ••ttOtbe hlth 

lIl.hool ma:th:eut1ce teaebttrs I tau:r 1nftw<rto,e 8SV they 

ue. col·oJ'EJ4 ch~lk .1••e:l.eh1q plaJ\f1 Ileomllf"", .0 ....,. the' 

uIBa $0:1..,..14 .halt t$." G~\ebtII 0"Ottll.,1t nl'.tr. .at 

'tv. 40 l'lGt U$' t'Uilcred Qha.lk at b.l~. Whose "hi!) .~ tbeY' It•• 

it and tb088 Who us. It l'a:t.~ say 1t hRflJ a ,,_lu4e- ft."••• 
who do n~t us. c()le~edehaUe:bl ,16ft,. g.*tll7 •• it t. a , ,., 

valuable a,14 t. sO'lid ...."117.1•••' ·'tM: ,.ee' 1-.*1. 

t~ashe" say "t 18 va'lttablflJiI.:luu eYerl.lll.pplq tigur", ml!U\l,8Ur­

i~ insortbed. angle., th$ _thag'~ tblo"..ll'1 .S.laS' 

figures. ~:LG. Olll'o4l1teuru'4_lileJ" •• ·aM uHqua.), sbl•• 

o1':)081tl uMqua.l aqUll.Gt oUS'Went .ftSU'l'''. in 11.0,.*_ 111..­

.....r-•. or 6qWll;lamgl$" Of lEf.llu..~l•• t:vi_lel. are equal, 

1.1'1'01'11'111' .ediaft$ through the "ualaqltt8 Go"'. equal,. 

Th..e folltw!q quetIt110.. a.-r...,e1')t8 1,.1.""". 

fU'flt ln J'ep17 t. the ",u••t 101' opinion. a •. io tlW Talu. 

of using 0010~.4 'bAlk in t.ach1D1Jla8.I.pmtt~.All of 

thewr!tlrs ~. authors 01 g••et3i7 tat.boC)ks,. 
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I do not 'believe that 1ts(ooloxoed chalk) ule is 
eru'lEmtlal J there are times, howev'et .. llhenoolo:rt$4ohalk and 
colored :penoils &J"fJ 4••1%'&1."1. &1dt1l,They ~ l~e ustd f,t the 
beeinnlng of the oo..~.ue»" theor~1 to vl.u~11a. tbb equal
pair. of pa~t.. !h~y ~y be ute' to adv.ntago in oal11.. 
attention to aD ldeatoal line or ansI.. They are lom.time. 
u••ful in lndlc r\tlns pa:rts of ove:lapplq flsur••• ThIY' ~ 
be u$ed. to mark f.our lbuUJ of a .prGl'O'.s1tlol. taPOR a flsure 
in order t. 'b1'1_ out the pairs oft'~lancle$ to.1)I'(J"1 e1a. 
11e.:r. The,. .nllYen the dra:wing of tipr,,, becausefh11bcUl 
like to play with eo10%'1. 

In flnyon teaoh1q, I reeent the use of'.o.112.'" chalk 
tor mit:y ow. work at the b...,4. 1: do ,not Jequ1repupl1$ to 
use 00101"64 ohalkor penctltl 1.'011 tMlrolael wo:rk O$' t • ., 
their ~o• ., work. '1'he use ot OOlOS'tHI ohlak 01l' pen,ell' hat 
cenmi~able va.lue, 1f 1t i8 not _itd. a genere.l p1"t\~t1c... 

W.. 'WI' Strader. 
Wah L. Diekll'u'$D HighSchool f .rt, 01 ty.

lew J" ' y. 

I &m.net 1'e1'7' enthtuslaatl0 about theu•• fit "oolored 
chalk in te"ohing planeSllometry_ .et :ta, as 1ih$pl$,ut 11 
eOl'lt)fll'flUUl it 1. a•• 1;UI$ for a. t.wtl'UI,.Ulual1:rb~".'" I 
the eo114 11ne. the qhrtt.a li... aDd the 1)folwncaketotl ltae 
«1:,. suffioient va:rlt!1tr_ 

G·.o.. A. b1'p6J.
Taoson H1gh 8thool, 'fuIIOIl, Artsona.. 

The mere X th.ink over 1t the Du,re ttseems .,,13 if you.
arellkel,. to be d1aap:polnted in tbe,esults. I just oan not 
Bee how aolafuJ USbl~ the oolo~s will _how tUloulh )3fogre8G
quantitatively measuJ'able. 

T1'l804ore Lindquist. . 
Miohigan 8t£'.te ••1'mal ColleGe, JPeilqtl,1Uoblgan. 

My general attl1iuclie tows.rd thtl \Ut. of oolQ¥'"s. In i ••oh­
ing geomet17 18 th, t like mod"l. they have theix-plLH,e 1n 
the beginning but should be resarded. only as OXOUtohtUII which 
surely must be discf..rded al eoon &$ pupil, ..rl a.ble to 11111' 
alons without the use of coler. 

E. R. :ar••lie•• 
School of Educ~tS.OD, Unl"'tf",1ty of' Chioago. 
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In reply to your letter ldlJld:ng about the ute ef oolor... 
ed ehr'1.1k, I will laY'th~At 1ft _ o}:llniotl ! t h. a v,ry valuable 
aid ira t.,Mlhl,ng Plan$ ,eomet17_ I would Qcu:'tainly Iit,dvQor,:l>te 
ita u••• There is at danssr 111 the UfUlt of oolpredobAlk that 
should 'be pointed ouit. It im like a.~utob. :£'hEi:l:$ ocwe, a 
tira. 'When a $3tnteh ehould b'Jlut !nte the dl1HH!l.r~h 

J'., O.l'la8Gl'''''! 
Depart.ent of Ha.th..tl~-t'tmlT'Jrait,. ,t 
. '. ' , , .' , . G:klrah.... 

:r: fea" I oarmot. 'be of muoh afiltd.lltU••• to 70U all I 
ha:venevor l:ts$d "t (coloJ!'edchal1f:).. Ibe11evo Ol1&:tealJOfl I· 
have never used It 1$ beeatUle IIUllve:r h&.veba<i ~ ()Il, 'h.Qd 
a.t th,;- proper tie" hence when 1twas neCle88~\;r,. to distin. 
euish t)~.e 11ne from an0thlt~ In c_J1U,cti),te4 t:1aur•• t made 
the 111\<,0IlhoYl np differently by .1d.:ng flJ'G)lle ottho 'WaV'1l 
111U!lS, es.:nne dott.tit lAnd e$h with littl••l:tel.a •• the. 
Of OO'UX'S6 1fJ: had had. colol'ed1 QhQlk Imt th.. tl1'Ul 1 woulCl h 
have u5edlt to good ac!f4mtage. 

. "», Kee.de:ae-:raa:rA. 
Osap Ll~.otGl', Cem, O_o11na.:B:reva3l"4t JloJ.'i'th. CJl!J.1'ollna.

-flY' 'pupil. a~. la,kiq 1ft ",:ttua).,...mi-...eoe.'" .... 
colortld cha.lk 1" lit. kind .t erutc'h fo~ ihellHIJ :pu pil.. 1 ahould 
Dot wish to cant lnue \hl u.. ef l' tbtUJugh g•••t3l'7_ 

John 11.J Clark. . 
1'%'11'101p8.1 Linel.n SO.h0()1. X'6eh.". 0011"g,. Oolumbia 

Uld.'f'e:ts1t;y. 

1 'haT. a. Te1!1 .",yong ,onv1ctlo'n,'bhat .. moa.erltte use ot 
oolored eh~rl,lk in more or 1,•• oompllo4i\t'd figure•. help. 
out• .I mean by moderr:te. UEHh the use of one or p~,ulibly two 
colors 11'1 III f1gtu"e. I think th&'l.t It 4etraotli oft•• times 
from a. drawing \\'henthe drawing i"tee ornate. 

G. R.·811'10k, . ". .. 
L!nolon School, %.,&oh.1''' Oollege. OolumbiaUn;tv/lnrsltYIl 

I ueeaolored chalk but 1'lott. any ~:rflltem~tio Wall.'. 
but I kI!Jep it in JJ1301a•• room anti when there 1$ nEu~d for 
glY1ng ;::hl'ti,oulfl.* emphasis to lome p!.l!,1I't of at fisur.I uee 
it freely_ .A;he ule of Golore4c:'b.alk f'X"IQ.u$ntlf2re:U,e'14ts t!lI'f) 
fatigue aDd m~ltkeB it p0881bJu, to prfU':l.at a proof witll great­
er brevity and ClellU"ne8'. . 

t would &dvooate its uee in aft 1~or_l way suggested
above where 1t will ,MId to the elec1>1"11$8S oftlu~ figure and 
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to the ease a.nd. brevity of referenoe to. it. N'ot~j.f used 
El.lwaysacoording to El ome formal and :prearranged ay-stem. 
wilioh mayor :may not be a real a.id to the eye in fol~ow1ng 
details of the argument. 

A. W. Ph i Iipile"
Department	 of Mathema.tios, JrJa.ns!t' sta.te Te.¢hers Oollege 

(:)1" :a:mpori~. ' .., 

Prot. Ral$1ghS<Jhorllng t School	 01 Edu.oat! 01'1, U:nive)t­

81 ty of Hl'Ohigalaand Profit Gee. W. Mullins. ;>ep801'\$$8t 1';)£ 

Mathematios t :Bar.arci College,* rea.eher. ~oll.~l)!4\1•.l_..t,i.;i~,/ 

University did no", 8xp1".88 a!1 opl.l•• Gt the \l,S'. of '0010'1'8 d 

elUillk. The l.ette:re :reoelved. from them will be,fGu$d in 

Appeadis B.~ 

HOW PUPILB nRE PAmD. 

In Table 1 the ma.nnerlJJl whi eh t1:18 ,u];)!l. lre,!'$ »a.1Jl19'd, 
...' 

'. . 

11 ehcnm. The imtelligeno$ Q.uotiltta't, elghth grade reQ()~d. 

minth grade reoQr,d and algebra grade w'Etre $e~'Ull'ed as ex­

pla.ined ill Chapter II of this study. 

The grad.srsoelTeci fZ0I\ltlle fJrfloe ot~h,e J?J'in¢J1~al 

of the Ju.1trHlgh.Sohool were weightee in th1a manne~. 

An I grade waswe1ghted. a.s ,~t .,s. f!. gJi'e.de tl;B:'it I 80$ It, ~.$S 
• ' ( ':1 '. r 

2.. and F a.s 1. In the ohart a. gra.de of 4.1mea..s ..•,.~cSIO•..0f 
,.... .... -'::	 "r 

GlI While a grad.or2.e ~ee.nB an ullwe1ghted gr~~eQf p,"'.'! 

Thepa1r1ng1s l'~ad across. th.page thus. L.A. wfth:'an 

intelligenoe quotient of 90 18 paired with a. A. direotly 

aorose the page who has ,an intelligence Q.uotient of 90. 



TABLE 1. 

PAIRING OF THE FUPILS IN TlII~ TWO CLASSES 

X.Q.. 8th 9t)tlls.'ra
8,,,41 gw..dlgttad;$ 
,... ~e... 

I. (S f'ca et·:l'j 

r t I. ill 

I.G.. 8th 9th algebrs N&m$ 
~rad$l rade grade of 
Ire... re· ""I'el 

oprd eOl'd 

13 

I' ""' .... 

CONTRaL CLASS 

Pa.l:ti ~ Name 
nd­ of 
her pupil 

1. L.A. 99' 3.1 3.4 3.0 
2. R.B. 116 - !.a 2~7 2.0 
:3. I.C. $t5.~. 2 •• $ 3.0 5.0 
4. D.C. 97­ 2.5 :Z.7 5.0 , 
6. a.D .. lOa... 3.3 5.:3 4.0 
6 •. T.E. 81;;­ 3.1 3.0 :3.0 
7. J.JJ\ ~Or 2.' 2.£5 2.0 
8. ll,G. 84< 3.0 2,Ei 2.Q 
9 • R.H. 110­ 3.2 3.0 3.0 

10. D.H. 91 3 ..2 3.0 3.Q
11. L.J. g? 2.8 3.5 4.0 
12 • A. J. ll~ 4,1 3 .;~ 5.0 
13. V",J. 119 3.7 3.8 4.0 
14. R.J. 104 3.7 ~.8 4.0 
15. E.K. it, 3.0 2.5 3.0 
16. V.L. 3.1 2.7 :5.0 
17. P.L. 127 3.0 4.0 3.b 
18 • 1.L. 93 3.0 3.0 4.0 
19. F •.M. ~O8, 3.3 3.4 4.0 
20. S.P. lO~ 2.2 ~:'. 115 3.0 
21. K.S. tL24 3'13 3.2 5.0 
22. ··'W .. S. 98 3.4 3,0 3.0 

Median1'01.7" 3.2 3.1 3.1 
Ban 102.7 3.2 3.·Q 3.1 
S.D. 12.5· .49 .4 .6 
Ra.nge ~2 ... 12~ , 

II .-
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The oompar1son of their eighth g~&de record, ninth grade 

reoord, and algebra. grade arE!' reS:ld in the$ame manner. 

The median intelli~enoe quotient as derived f:rom the 

Terma.n Group Test was 101.? for the eantrol oleu31J and for 

the experimental class 10~hl. 1'he .,tehth gra.de sehola.stie 

;reGords put the median at 5.2 fo .. th$ e(;)~tr01 cla.ss a.nd 

3.5 for the experimental 01a.8SI 1. the ninth grade reCIoX'd 

the oontrol'class had a media.. of 3.1 and.tht $xpar1m.ental 

0) iles a lnec1ian of 3.0. and :1n the ~l.J.s.tlra gl'adl'J the oontrol 

elass ha.d a median of 3.,1 and the e,Xp$r1mentll\l ole.I1.lB a 

median of 3.2. It is evident that the d1fferel1oellfbetweea 

the two olasses were ve~T slight. BiRoe all. hat oome f:r:om 
, . 
t 

the same eounty and rtearly fl.ll 'from. the 8am_ t}oho$l system 

the marks are likely quite well .tandardised. 

RE8lTLTS OF TEST 1 • 
.. 

In table 2 Q~ the f$.llowlng page the fJGore made by 

euoh pupil 1n Test ! 1111 shown. The pupils a:t$ arranged so 

that pair numbeTs are read aerOlU3 the page. The pupils 

in1 t1s.ls were used tather the.l1 tbe~mt1re na.m~h "InA. it 1. 

paire4 with nO.Aft! a.-tld SG on down thEt page. 

The score was obt~1n.d by.valuating each $tateme_t 

~, amd eaoh reason fer a. Bt~.t ...nt as one point alii we;s ex­

pla.1ned 1m Cha.pterI!. The point value0f the f,1rst test was 

fifty-twoa Since the relia.bility of the teeta is not known 

this factor must be taken into aooount in evaluating results. 



J I" II ,. itIi I "; I • ! I r db HI.' r r I " "J 1 II H 1l1lf 'hlUn 

Name.PAl1l'~ Name'
 
rnm1'tUJl!
 of of 

pupil pUjl1 

1. L.A. O.A. 
2. H.B. O.A. 
5. J.O. C.E. 

L,E.:n.o.4. 
5. O.D. A.a. 

_ T.E.8. R.S. 
3.Ft(1. F.X. 

_ 'M.G.a. G.F. 
9. R.li. Ji.},!"

10. D.H. ¥"Af/[
11. L.3. J.K. 
12. A.J. W.H.
13, D.S,V.J. 
14. S.!'. 
it'S. 

R.I. 
E.X, B.S. 

ifl. H.li..v.n. 
tuR.P..L.1',

18. L.t. D.E. 
FilM. V.L.l~h 

20. S.P. 0.0. 
21. U.G.K.S. 
;~2. :B.F.
 

l(edaln
 
W.S. 

I.earl 
B.D. 
{arlit .­

• J It ¢ AI.. ,n II I It 

RefJd aC2'OSS page.
 
SooJ"e 1&.2tpr~uu'led 1n points. Total nuabe1" of po1nto in 1uullt52.
 
Test questions ~I,Y 118 found 1n A);lpendix A.
 



t rsnd I '.PX.I~.t: I 
c.o.nt r..q1.. 1 ---- ~ J1'xlJer~ment·1. 

-, 
, ... 

rl~a~ graph thus: the member 
of pa.ir I!) in tl-,f- .. ',~.::- .• l. 

) .-'.J. _ ......,:;.' ~ .'~ '~S. 
~t '! - '"'1&. i -- ....- _}-!Ol!., t. • I ~ )..: ..... ....1. ... ,.. _ .• 

.!. -', , __ . ::. The med­
ian of the control class 
was 2:3.1, a.nd of the exper­
imental 21.0. 

8J~ I 

I s IS 20 ZS $0 ...!Sr 40 

/{edI4Jff\5 

18 



• 

8 

17. 

~h is read thU8. 
t score 

the experiment;;.1 c1 
37, in the oont~ol 

35. The 800r 
oend11lP: order. 

Le~endl LxDer 

CLASSES 

GRAPlI II. 

7 8 9 10 1 

co: 
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The highest soo:r:-e made was thirt,,,,,aeven'and this 11(')01'. 

was made in the experimental olai\s. aenight/H,t eeore in the 

eontrol olaeswas thirty-flve pointe. The i_west soo~&wae 

aleo ma.<ae latb.euper1m'lltaleu.."eix po111'f;'. while the 

lewest score in the f(lltrol' eiaes .lUI .~l'eR pe!ll"ts.The 

median Qf' the exp$rimenta.l~·a..,. wa'ltwentY"Qne ant ha the 

oontrol olas& twenty-three and one~t~nth. 

'l'h880orea (Dr twelve pupils 1l1l1fheexpe;rimtataJ, elaes 

exceeded the flOGrEHI of the pupile 111 the oOl!lt tJ'o1 ctlas. with 

.hQm they ".ere paired, in one pair the Saare was the same 

and in the other nino" :pairs the Sl(lt()~e mAde 1~ thecQrJ.t:rol 

ola$s exceeded the one made 'by the "pupil of the .ame pair 

in the experimente.], olass. 

The ~terials for Teat I were the oonst~uetion problems: 

to oonstruot a triangle each of whose sides equal one i.tlQh" 

to construct e. t~iangle with sidee equal to thrEle glV tUl J.._M~' 

to erect Q. perpellldlQullr t, at '11•• frcm.a point ali the line, 

to ereot a perp$)lld!cn.tl.lr 1"rol1a poht'b Rat on. the line J \1­

sect!!)n of a siv.n araglcu billEU3t1ol'll Of a g1'Vet1 1i_e;' ands.n 

an!fle equal to a given angle •. The test als~) inolu4ed the ,.e 

of the protraCl'tHill.. The pupils wel'll'Elquired. to n1t, the 

cO.lllstruotion in tromal form. A complete oopytithe test oan 

be found in Al>pend1x A. 



T.,:BUi: 5. 

aOi'rROLOLASS 

1!ai'1J'{j lla. If..... 
DttabeJ' ef of 

pupil ,.p11 

L.A. O.A. 11 
1{.13. C.A, 12 
.1..0. C"E. 11*

16D.O. L.».
Q.1),II A.e. 15 

1.•S: 15T-E. 
}'.K. 19;10.)/ " 

12H.G. G..F. 
eJi.!.R.H.

:U.KA.'.If, ,.L.J. J.K. 
'i,.H. 21A.J. 
:O.S. 18V.J. 

22 
1'.1.1\.
R.J. 8.1'. 

E.B. 10 
B.R..".IaP.L. L.l. 
1).E. iiiL.L. 

23If.H_ V.I.. a.p_ G.G. 11
M.G.KIlS, :ali 
B.ll'. aW.8. 

Ue,.u.I,D
 
MeaD
 
S.D. 
F~DI. 

#	 Read ao~ou. the p~•• 
100•• is IXp:t:'lfU!Hi!l4 1m point,. To'talnum'b.",o:f pohlte f .. 2i!J. 
fest. ~ b$ found 1n Appendix A. 
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1- 4:.1.e. ",4 P.)J-TK:rnG OF PUPILS IN TEST II. 
(Seores of pupils in eontrol classtk J~;ffient~l in discending order.) 

~ead graph thus: The member of 
pair 13 in the control class 
made a score of 21, the pupil
in the experimental class made 
12. The median of the control 
ale.ss was 13.8 of the experi­
ment~l elass 12.0. 

10 /.s- ')0 ZJ­

/r;ed/~ns 



21 22. 

til••' 
de 

tal 01 
control 

BcoreB are 
order. 

21. 

II. 
__ Oontrol cl 

Lef:tendl .'xperimental 
clae8. 

o 

PH IV. 

co: 



Gra.ph I ahem" th.e 1"llnldago.f $t\ch pai~ of pupils in 

Teat I, In Graph II the' tWG el~uf.fu) are oompa.rsd on the 

800res made 1n 'the :flr$lt teflt., tho eX;PElfl••uttfJl.l _de 'b. 

h.1gheai and alec the lowlt!t aoo!'•• fhete 1. at' Il.nlttioi....., 

clU.ft&~.n.$•• hi the :r4lteu.ltsof ill. wtw· ,:Le.s•••• 

BESuLtta OJ,' DST IX. 

III Table 2 011 the :fo11lwlre ,... th..••".lle:tte _ 

.aoh pup!1 of .,,(!)hol....a 1~ Ttlt IX Is· 8h<Jld;.Th. pupils 

are arrf 'l1ied 10 i~t the palWhUab.r read. ael'oa. the pe.g. 

aa explain." previoul17. 

Thellere Wf,,8 obtaill.' 'by .ftl:u.at:tq '~Ih .tli.temellt 

a. .... ·teae In the .....of 'fest I. '!'he, polnt value or til. 

e••ond te.t .a8tweD'v~.1x. 

The hlghel8t .,ere ..de wal t"~t7...tQ•.• Ant It was_de 

in the eXpf}:t1Mnial.la•• , wYile thehiBheat 0ecure to the 

cont:rol olasl .... tweJ!ltY-lIRe. 'ftte le•••". eo.".. wasaleo _de 

in the $xpe.:rillMtnsl ela.s qd 'W(~111 a1. ,·01a1;., and thfb :t$"$st 

80.0re in t.he eontrfl 01a8a.a9 tile_v.a and Gft~.ha.lt ,01ntl" 

The M4ian of the exper1mentta.l01&IJUtwal ,"'elva .dd. 1n the 

oont:rol class 'th1" ••8· and ,U.pt.-tenth'.. 

'l'he Icoree of ten pupilB in th. _perimental 01al8 

$xeeeded the eOQl"EUl ot the pupils lr:& the 00I'11$:ro101••• 

'With whom the)" were pa!1feCl. in ofte pair the IICUUI'. ,null tbf 

$f,~e and in the other eleven pat~8 the I,ore made by the 



pupil in th.'UIJltJ'ol ola.lal••dad tbe Ime _4e .,. 'bl .J>Qpil 

of the __ p&t. t8 ~,..,.,~ o:kli in imt •••0114 telt 

si".a. 
Dell.itl.. we"••••" It' the at":rlal fWf"$t Il,a, 

tee' 4.lln44i.chth. 4.ilI1tl,."., ft1)'1o...,,6IJ' ..,1••, 

.om.plem8;R'ta'7 ...lest 800.1;, ImIl••,. tMt_. IiXW)ft, "w,teal 

ll\J¥Jleflt, .,l,ht &rag11., i8,0".le. t,l-..1"fi.t_, .&_3.88 

and i. add.itto to th••• deflldt!... thl fl..., th••• eft 

OObl:rUlflOV. ftd.. ihe61l!'_ 11 -'!'Wet t~t&I1I1. •••••o~••tl:t 

two alel.e 04 the lallude' a.ql, .t all. ,.1_~'1. ,••1\1801 

.'lpletl".1Jt io t~ol!4tetJ Nt4 ~h. t.1.6.4 AIII1••t •••the:Jl.­

A <UI).,141"& .ew of th, ttlt •• be tOll" .. A,~l. A. 

111 Qaph IIX the:re.mdq at eae pail' or ptlplle te x••, 
. ' 

rIb- Bh.,..... IJ1 Gra»b: %'f th...~l,.a It tu ttl. .J.aIl~UUJ 

in I ••, II i8 ,I.-a. 

DaWl11 fJI mst JII. 

Im Ta"l. s, .. tbe roll"'1_ .,atllt the a.OIl'. _h _ 

$€~eh ,up11 .te$.ob ,a:l." I'. mevm. !he pupils as'. ~;t~1IJId 

ba the IUIUI. -".":1' a.. 1. tbtt otke.. 'M:tt'i' The t,I' t W«l4Q 

eVllluiated ta the .... _'1' a. we'. 1M ,,,:bit, ,••'th 

The jH>lmt v.,lue UI I.'V-f••,. 

The hia;eatluJ••• was fort,.-f'ltlJt, eo pe'lf.., "".'. ad 

"al m:ulC!l 'by & ,u"ll in the Bpe,iJI••'al'lu8, whill the 

hightlt 1001'1 made in the ooatlr.1 olal. _I to.,tr-'h"••• 

The lowelt loo~••t.n p,iatl.'-' mat. ~ a me-be' ,t ea$h 



01a1Us. The mecUan IB the co.trol ola•• W90S tVlemty'llle1aht Mel 

five-tenths. and the XlMUu'a.n. ia the expG1l'lmentfl.l alBss ",&EJ 

twe.t,....lx u4 f1ve,.teuth8. 

The 84eites .f 0180 'PUpil. An t-he, ape:rl••ntalo lall• 

• "0.8404 the aeO,JOtU5 Ci)! the pupil.". the o0fttl"tl 01"1,1, w$.th 

Q_ th$Y we)". pa.i.,«It4r ia the ,th.. thl"teen pal:r1J tm. score 

..fle 'by the pupil tn tn. co.trol ol&~a __..4.4 tha:t _4e 

'by the pupil tn t.hct ~:tbtl..ntalele ••• 

!he material to., Te",t XII 'Wt9a th.,.,npo••n1 the,.'., 

-!wo triangles a:re (U'~tUnlt 1t tW$ aqlel &ad th'lnelut1e6 

814. ot one t:r11l.1181e t .. equal :rellpe,ts.",e1l tOftO qgles and, 

the 1:no1u4•• fJld••f the o\lu,".· ......nt••s aml '00'1'811••1•• 

which apply to It • 

•ID Graph V the rallklq ot.,olt ,ail' .f pupile 1. 

'Tes", III 1- eO"Ia. The graph 1'1 e., thecom~1.Gft of the 

two clae... in Test III.T.tull Iitpe.......til.l .1~t"i. ~a4 01\. 

perfect pap." ~ a 804'''8 of f01''b7''''foul'. ib' 1,...", sco" tor 

eaoh group was the ..... 

BEBULT8 OF US, IV. 

In Tabl. V on the .ext p~e the fU1cre made br cOach 

pupil of each pab:1» Te.t :tV 11J eowlh 'fbI pup1.1. are ,1lirrGlJ18­

ed ln the same UM,r au befor•• The. pairm read $.C~O.' the 

pIJ1'. 61 before. The test Wiri,l!t e'Valuatedi. the _._ wa,,,. ~ne 

point tor &llii.Oh statlment a.nd one point for ee.0h 3relasora. The 

point value of the teet was foriy-fou2.'. 
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~ • j I i	 . tllJ iii; .1 btU j i. ( ., • " ~ .. _;I' ,. 

of 

cumOL· CLASS
 
j Ii

lame
 

pupil 

L.A. 
H.E.
.J.o. 
D.C. 
<hJh 
'l.E. 
3.P. 
M.G. 
Ii.H. 
lhlh 
L.3. 
A.J. 
V.I. 
R.J. 
E.X. 
Y.L. 
P.. L. 
t.L. 
FilM. 
s.pit 
K.G. 
W.8•

• 
Het\iu 
"aD 
8 .. :£)., 
Range 

e.A.· 2'15­0.1:1 • 
C",E. 2'82L.B. 

44Ai.C. a.R..e. 
ao­P.E. 

ChF. le· 
r.•X.13. 
le'K.A. 
10·­Jill:. 
16W.H. 
34'D.S. 
35S.lf. 
20····JhS. 
23·H.It. 
4214 111.• 
33D.B. 
39V.L. 
21G.G. 
8e. 1I.G. 
18~,F· 

~~ 
2'.3 

thO 
10.44 

\ .. .-	 "4. t '. 
' 

~{	 :nead aorGas page.
Soores are expressed in pohl'tl lll Total num.ber of po1ntllf 4.4. 
Test questions may b' found in Appendix A. 



• S­ /0 IS 2,0 Z.j­ 3D J..!I 40 4-.S 
#ed~·o".:s 

~I:~ n~ ~;ST III. 
Scores of ~~ils in the control 

clasa In-descehdinR ordet.) 

~6 

expe 

uA?lI V. 

r J.JjTThG 0'­I -1'Ex:peri'ment,_l
C.ontrol 





I'.
 

''1't'u9. hlght,t .core "SUi; Made 1u th* exPlrimenta.l 01lill
 

and was tort,... oft«h 'lih. hish.lt SO.:II.· !ft tn,ooatl',l.l.,8
 

wa.a th1rV-eix. !he low••t 100t))" In the u.pI,lmGatal 81a••
 

•	 W&& tea ...111 lEt the lnest in the ' ••'1'.1 oll.$' was »1.. points. 

The medIa *tit tach "b.., .i. tW't._~.t... ....t.1"...,.,••'iu.• 

The "0'.".. of alBe :pupil. 1. the _p.~bleDt'l olase 

.aceeel,' the le;~~_'i.t'tult»upllfS !~'the' Iloattl'fi)1 el...s wi tl1 

w);unl they werep&>$,•••:4. ,. the tltheJl' tlJ.blt·,·. ,a,$,...eth' 1800l'l' 

made b1 'the pupil. in thee<mtirol OlN. '~4••4e4 tl10lllt u4. 

by the p.tp118 18 the exper1mentalel"",• 

• e. material rt:r ~.t IV' "i.e we tx.:rtl.,.' a.a "'he
 

'ble;G~ior_.,ef(Jthe 'ba.e ~lel.f_ l"'o,~ •• t!'laftlles are
 

equ6\l.Etad th~l1.l.41NJ,B d~awn from t~. bae' a:ql.",of an
 

isosoe148 t:r1Ml11e e.re equale' tbot· eQqwency 'hec••,
 

l1f1\JC) t~ll.nel.& ill"••0qJtiefti if \h"." .14•.,'·01 .e~1.a:e
 

aqual r.8p$otiv'$ly ". t.hr.. aldeu, - of the .'thtllJl,."'alSJ.
 

exe"c1luJs a»plli" to J. t,., And thl. "emi oomplete4' tu WCUl'k
 

on OOJ181*ueftt f1·IUl'tUh' 

In Graph V;£ the ooapa~l.('J1'1 of eaoh pupil 111 tlZ\ch .,lfUUJ 

vd.th the PU1,J.l with 'Whom lel, p&1zed ie .-bod. Grallh VII
 

ehO"W$ the ooapa.r:l.so!a attne two olacuJ4u' 08 Te:tit, rr,.
 
rmSULTS .OJ? TEfilf V. 

In ':'I.'a.ble' 6. 01'1. tht fol1owlnc PaB" the80~r. made by 

each"' pup!1 It eaoh pai~ In TI.t V 1. ,. shawn. f.nt. pupil; Ii)'. 

arraqed $& that the pairj :read acrosl the pe?B;e thu••L.A. 

made nIneteen 0:n4 18 pa1re4 wi th O.A•• who mt:.d,e ten. "'he 



-
 f	 F'-jtt J: • jj) 'iz 'Ulr' • II: oil ij tIl 1 r lldl If' [' 11 j 

:N.amek:12r (} Hame 
,tnum.1'ler ot 

pupil pu»il 

22:Ld\. 
26H.E. 

J.e. 31 
1,.0. t 
C.,J). 36 
T.E. 32 
J.F. 19 
M.Ch al 

20R.H. 
20: 

taJ. 
».n. 

:a8 
43A.J. 
38V.I. 
35R.J. 
Ie'E ..K. 
24V.L. 

P.L. 2'26 
D.],(· 
L.L. 

30 
27SlOP. 

K.S, 36 
20".S. 
26,5

Bean
Kecliq

27.2 
7.5S.D. 

hal'1ge 9-a4 
_____...1.- """- -4-	 """"-_.1 ... 
~ ')J	 UMlPi'ltP;,tFl'. _ , 1'1 - 411 k4;;. J I ; 'J 1-". I" ax J k1A J dU _, 

/I	 REJ~'"d ~~crOS8 .the pas.. . 
SGo:re. ~~.rl eXp,eru.lEH1 bl pointe" 1'otfl.1 1'1\.U!l'ber of pointe 44.. 
T$ate m..'\7 be found in. Appendix A. 



Le1ertd ,:nLJ·~PH VII. 

-= fu.xD~1fi- __bMl..I:t.J:r:.DolJ,J

.ruUHU..I.'lG 

claso in deacendi 
order. ) 

ead grpph thus: The men­
er of pair 12 in the con­

~ 1 
Tol class made a score of 

~-----'I 43. in the exr>el'~mental 
~~ ~ class 41. Tr.e med1cn 0 

the control claas was 20.5 

C I . _ 
and the same ~or th1 
p~rirnental class • 

~y-

~ 
• 

I 

/: 

9 ~ -

J 

:1 
•• 

7 

4­
poqnts.1 

oS" /0 
I 

j.j-
I 

ZO 
I 1 I 

ZS 30 3S 
#eq'"~,,..::s 

~o A.5­





te~t wala 8"t"litluate4 by allowing (JJm Pt)blt ft" each tIIt&t....nt 

and oh%)olni ffJr eaeh reuou fo'r eaoh 'tt\t0blmt. 'Lhe 1>oint 

Talue wae tort7. 

T)le h,1.ghel\ fUlOJ'e 'Il'mf,J JU4. itl the .pe:lul.tal 01$0" . 

and 988 thlztt7-.1ght, t)llt :Rtgh••• , • .". t."M 008ti~O'~ .1~.1 

'fl..e thirt7_ The lowelt SOC". maQ ft' twt ,oln.t'.. i_the 

ex er~ntl~l ,lelulJ a.a4 the loweet .utor" 1. the eo_"#01 ela•• 

W!J.l' four polrate. 111$ _d1_ of thtlt o<,nt,el 01"•• was .'!lk'••• 

uti levi&n... tenthe arld in the .,.~l_.tnl 'la•• tlf't~u.t1 a.ui 

three-ttu'ltius. 

Th. 8001"4. of oaly .Lx pupil. fit tlte.Pt~tm$.tal Ola-I. 

uaeeded the $001'&8 of the ltup11i1"lthw~ tber 1IIe:repa!:t­

edJ In th8 otht:r t:lxte•• pai" the sea. -...,byt11$ p\lpll, 

1. the contr.lolaaulJ exoeeihul those .4. by 'bop.plll t. 
the ezpermental el"", Thi. wou14 fH)_to 1.~loat,e that 

t~t coft't:r1)l elue _8 q apweolablt QOW'lt tUJ.pt:rlol' tl the 

exper1mqtal.J.~..11 i. this paS't!oula. tlust. 

'the material fel' faat V tiS the theo:r•• udexe,.l,lI1''' 

on par$llel line,. '111ese .ere the two IM1:e.t 'J'c,:I. ad. 

otheX' theorem. and 8"erol"., 1"elt,I,t1tJ1 tho anll•• formed 

when two :rA\~all'l lbuas alfe ou't by fit irulver$a.l ut tho,. 

rela:tt1ng to the conditions vb. two 1in",ut br a trans... 

ve~8alw!11 be pe:rallel. 

In ,Graph VIII therabk1q of each pair, of pupils 1n 

Ttat Vis shown. Graph IX sho'Wl tht (H)mparit/lQtl of the two· 

classes *n Te~t v. 
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USULTS OF n~8T VI, 

m Table'" .H the fellh1ag Pftee the I'OOJ'fI _de by 

each pupIl .teach pa1t 1. T"t VII. .hOVlll. The lNP118 

aft a~" 1n piLi" a....., the paee sa' a,e '.&d f.•. 1m!. 

ma.Dne:lr# L.A. pal:lf'ed with O..A. _de ~ 'O'1't on tId.9t••t 'at 

tWdt, pointe aMe .A. _t, • .eee,." et ftb1)'&ix ,tia'_. Iftle 

tCUiit .l:H!!l na.luat.fl au Wl~st1e.O:fl'bed ",.".!. Dl. pobltYaluCll 

C)f -Test VI Wil.8 foJ't,y ",lth Gm· adcl!tt(tsal prQbl. ",h•••• ' 

optional Gotttltll'J& ,en' .Qr, ]><>iat. 81ri:q a ",ctalof tltt1 

poiats. 

The hl«h.'t ••orlt Wtl.$· made in t11. ~)+!"'d 0181•• 

and W~,6 th1:r"ty-n1w po1-.tth theh1,lul)I$t lo".tn the· tU.htrol 

ola•• 'tn;$ thlrty-:!'cuX';)olate9 The low••' 1'0'2110""8 in the 

~xp.rlmfutt;l.l 0158$ a.ndwa. 1870 (thit ptI"tl onl.1dopS.e4· the 

tillU1'e5 r,..0li1 that.tlt &iind ..14 .ot att&2l" an:v of th$ ,Jfibleme). 

the lowest in the tumi:rol .,las8 vae eight pol~t$.The .etiu 

of the'Ollt-rol glasa W~.fil twent:r.... t'Wt Mod ,tthe.ptJiblel:lt:fili,l 

WI1l\8 lIevent••• &It. :five.t••he. 

'theIJeo••s .f ab,.pupilu I,ll tke .,"fUl,.".,l olaes 

exocctded 'the iHU),.,.a of tu PUPil' 'ti1th ...hom ill., "'."$ pai:red. 

one pt;l.i%' u,detheeeme iHU)Jle and i1'1tho other twel".· »a1:r. 

the pupil iathe eontrol 01811 00••4.:41 'the ,~pl1 with whom., 

heWI:8 1'&1r-.'. 

The _tet,!..l rfl" TtI&' VI was th. th,oW'.'The sum of' 

the Inter1o:f angles of any t:r!ang'le lQ.ualtwo right (~ngl.Ul.ft 



. TAEU!i'1. 

SOORES Y.A.I.'iE FiPU?ILS :m ~~ST, VI. 
• :l1li J #4 1.1" " ~,.* ~ I In .. ~lilJ;hb j' fl' 
..... , ,-. 44" ,Upfl 11111 • *.... ', 

EXP1UUDlfAt, OLASS 
, 

W-. ... . Pal'" 
number of .t 

pupil pupil 

L.A.. 
:H.~.

J.a. 
DllC .' 

...	 C.D.
 
f'.E •
 

. J.",'I. 
B.G... 
R.U. 
n.lI. 
LiIll. 
A;:r.
V.I. 
R.J. 
:.:.x. 
V.I... 
P.L. 
L.L. 
i.U. 
S,F. 
Je.S. 
W.S. 

]led-lea
Mean 
8.1;..
 
I\4t1it
 

Ii tIt, I URill t $ 11;4 - J	 1 i'H'I 'jUt 

:/I RetJr.d acroflusth•. :pa,S'e,. .. 
Sco1t'e 18 given 1npoints. Totalnumbe'1' of pointe 50. 
Teeta may b$ found i~ APP$ndtl A. 
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I. n the control class 
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I. 

8~~g 

9~~F 
~, t:::~==:L-r----~-I-..,....-.......,-_,......-_ 

Points. I 
f" /0 IS .;(:0 U- 3D ~-

)tfeQ/4AS 

IO-F I 
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'W1 tbwhomhe Jl3e pair.4. 

The wfl.tetla:t, rollt f.at VII ,,1.$ the two thte.....1tTwo 

f~nelel!r !l.J'~ tlt'lualQr''tlP;ple•••ta~ e'oll 11de Qt· ,gall.l. ­

_d-_ ~!1Il.$ 'q••,ual 8'.l1lJ)1~t1h,te .'t" uo 
perpeatdiQul.'", tt taebot:ne,." ':he t.:I\l&l -.le, t.'lu'il4 thlli 

t:b~o... cQJl,ebfl_ the .()qJu.'flI,~"ot 'f1Iatill'lMftl•• aa4 
I ' 

exero!:t6a .uppl.~nt~;~:t3' tO~'il('fh. -.te:d.al .t ~I t,.t 
....... , ". " , ',.' '


rea.mibl.4 ~h. (l1aJ$ ..oflt.(i11'a1i~le17 ii,~ cu., lM .tfll!l61 

of the O~h~31' ,emie.. 

In a~S!.ph XIX the :ranki-.rot .ob. ,all of JUJ11. 1. 

Test Vlltl.howa. It 1111'1 b' ••tl"eithat ~U. 'tM $J)fAe:•• 

on thifl test ",.rl h!llunr tlla* 1It thep.evloul tNt _,-,,,11' 
due 'to the' ne.tuJt'e or. the ~t.~l.l \UUJ4 1• •••"Ui_'" tM 

tf)8't:,I» G~'lph X:U:I the ,~r!lOll ,I ttl. twt01M.,.. 11 

ehoQ. I~ tbll te~t.. a,e.J'f~¥' the at. P\lpt1 •• _u ti1I 

.,.'.~ lb ,asCQ'r1 ••'tdlll'olo:1a,•••,ell ­ia th$ (H))1'''.U....'

ed, the uperitn,.tal ola. ftt.>tl.".1:l!r,. 

ImSUIll'SOF .BS~ VXIX. 

In 'fe-bie :at ~. t~•••tp~" ill. ·••Q'lfll • I.e. 

pupil of' ef~f)h :Pail ha f,u~t V!II ..,e ,1"•.• '!!he })uJlf.18 &JlI. 

2iXOrhtlgtad in pail" la; expla.1.••d HtOl"h the Joint YlAalot 

the teet Wl!~1& thl~'.'rhilill WIlL. ,nltll&tcul i,rt'tme , ... "'li.••' 
,f:~S the f!rtlun: iu,ate. 

The htPIIS:'.f01'f,i _..tl _d.. i~ tbe aperbMRt21l1 



.. i P, -,' .(1 r,." ,,:IS ,$ 4e, o. U -'IU~ p.; L,ll :-1\"4' HltJ' "r, .• J THI"~P"'" 
.... ~I iJl!'1I:., _*dli. 'J-' 

,0 

C0J'.n10L OLA.M 
........---_.;-_-__-t"" ........ ""fIi"""I"II! ·1'1 u._ •• jooi.d__
 

1f~ I.­of of 
pUj)11])itt,11 

C.A,. 
'H,B.
1...A. 35 

1& 0.1\. 
O.E,S.O. I'

t) 1.,,13.D.C.
A..O.0.». 39 

29 R",S.T.E. 
2& F.It.1."1. 

Ch.F.J£.G. lS 
IIR.H. 1:.:8. 

:SO M.Jl.Il.H. 
J ..K.30L.J.. 

3l' W.B.A.J. 
36'fI,J. 1'.1.
31 a.J.R.l.
29 :Si.S,:E.x. 
30'!J,L. B""R. 

I'
$5 L.ft.J?LI/I

]).'1.L.L.. 
35 V.I..F.H. 

(hG.IIi.i. 
1(.0.~OX.8. 
B.J' .,10'W.S. 

30.,6
 
Mea.
 
Kada.f:. 

12.4 
10.1th-D. 

1,;.40R~t 

d.1 t rI, 
RtH1d aOJ'ose the P&I•• 
Score II give. in pointe,. The 1u~tal nuder e! pQlnts 18 40. 
'Tests may be round b' Appendix A. 

I 
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the control class
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I 

Read graph thus: 
of pair 21 in th 
class made a Beo 
the experimental 
The median of th 
class W~'S 30.6, 
experiment 1 25. 

I 

I I
 

The membe 
control 

re of 40 ~ i 
class 39. 

e control 
or tile

o• 





class 8lld W8,sthirt,. point$1I; Thh.Wf:,$ a 'trt,ot fiuu>X'e.1 

!be same pupil did D.()trnah th$ hlah 8QtJ2Ht e~Qh tiM 

althouy"h L.R. »1Q.deth$ hllh 8001"e thr'•• tb411Ud. 'II,H. 

twtete e.nd the other tour b7 41tt.,.,." pupile .&On tiM. 

The hlghltflt .«!htJ. hI the f&tlt,&l tlul wallS t-q.-n!a.t.• 

~e lowf,t$'t IOQra in slthtr: g.s."Ol1) was I. thl a,.:r1Ul1te.1 

Gla•• 8ft4 us tbJ:'I'•• 'Wh:f.llll thalGWIit 110)'-. bl the losil'ol 

oll.sll VI$..• five. 1"heucliu of theo,a".) ola•• 11a.e fl.t. 

teeh and fo\t~.tantth8,a.md the .,UJllll'1 .t tht ••;po"SM.t,al 

eU.' ns $lev.8 and f1v...tA9ftthl,. 

rhe stQ1"e. of an. Jup!ll 1JJ 'h".,.~bMm'(l.l 01.'. 
$X4'••dod the e~01f••r the ppU.• wl~. ~ w'" JtJ.••4 

1. the oontl"ol elatu\l,,'ft1e ••,r:el of.. p1:r "astir. I," 

a1l4 irl the ot.hel" 'thin••• palf. tht Polp11 1& *••.•1$",,1 

olae$lImde a hi~~~:t' 811:fethq the JlUipll'Wlth wh_ he was 

pai".d. 

The material fer Teat yx:n: _stb. the07t:rIfJ." If twt
I . 

angles of tl tJ11~le t1.)f' ueque,l th,te 114•• ippltJiie5l.1"e 

ullElQ.ual fimd the g:rtate3l' Ill'" l£Ie opposite the .,·~a\.u.. aasle." 

&l1d~· It tl'lO 814.'9 ,f a. ,,,tetrasl. al'lt unlqual the ..,10­
01111081 te Q,te \UI$qaul u4 the B3l'.tiH" ant1t lie, OilPOI! te 

the gr$lt.i.ttUl' s1de.,­

In Gra.ph XIV the J;'~nldng ofeaoh pal:r of »UP11, In 

Test VIII tl g!"f$!h In G7Qph XV the IOIlJ).,iIIU of the tWI 

clEul1eefl 1$ hhown. In "hi, p~l.:rt1oulG.r teat the ex·peti.ntai.l 
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olass Me acor,~ higher thdJl 111e control Cl~0. <inn ", Ii.t 

O.~tii.1D 'PQillt £!.t1d Cr. tke:ee on the ••");*b&Ol1t,~1 .1!£1"OUP 1, 

cUJasl.totly loweJlsln lJe~n6 thIA ihe Gentrel el."h. 

11ESUL18 0Jl~ FDAL TEgTI. 

Ia Tabl. X.... the follfthtS ~". the loWtrl .<19 by . 

• en pupil of .scm x)iitlJf 1. 1'1.1 taut 1. '1'u1. lf$ the final 

esamlBli~t10. thi~t wa. ftlttcm bT thG ....1••". Tk.p~p11. al'& 

a:rr~.d 111 pti41:t8 ~~. the)' 'Were fIJ'r the Jllftio\Ultttstt. The 

~efi' WZl.8Wftaluat.d 111 'he 8~ VII. as the ethert, 0.1 poSwt 

for each .,tr.i.-.nt a.a 0•• poblt fttyt each 2r'~!S. for ec.eh 

_tl.. tNellt. The polnt value of the fiaal .w-dluJl.tt. _. 

to)'.,....-1.&. 

The hlgM.t SCUJl'e .. f'orot".flft a.ad 1'&8 _4. 1. the 

upe:rl.ent~~l ola,., the highest 8fHl•• 1. tb"l)nt~&l ela.fHi 

WiUI fort'....thl'.fh 'lhe lowest It01'e utS .tn. and w&.e mad, bl 

tb.• up.'t'l.wnltl.l~l ola.B, the lowst;' In the oon't3!tl cU.&•• 

w~iselev.ft. The _et1aa of theIIUttilt...l ,1a•• wr.s iWdt,... 

:n1a. 4~d fl." ..tl&.tha and the _4!u Sa tM .'f.$:rl••nta-l 

ai-lBe WU,$ th••~_.. 

The Gcar•• of el""o. 1*p111 1'8 th. UPt·:rbl "nt-Il 

olass exo,.d.4 the 8001'88 of the pupils with\i9h. the,. ,,$1" 

paired. A1BO in eleven l)c;,.f.3r3 the ootlltrol pupil ,sceaded.· 

fhe •.tcn.lal for thilte..t !ncluc1ed all th:e work they 

had hk4 during the rJiae 'Weeks the u::er1%l.untt .as CHH'1ductt:td. 

The 1'1'0"101 used in this :f'1ru~1 $xo,rdno.tion wer,e alnu:U!ft 

dupllc~tes of p~obl~~ _hioh hcd been used in the weekl~ 

teet.,. 
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klr/J 
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..., Pi' I ...,.. •• 

" l , I nt .1 r II' un 11'_44 I "#ttL i1 .•• '.1 M.11 

I Read &01'.01 the page.
SQoro 18 g:t:ven in pointl" Tetal num.ber of point."... 
Teets mqbe found 111 Appftna1x A. 
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In Graph XV I the l'a.nklns of ee.ob. pil111' of' pup1J.a on tbe 

F1:n&1 bfU!1111El.t!Qll I 1s fllltNlh 'nulre were ,Ix ff~Olfes in the 

eXl)&:t1m.nt@,lQl.·•• htgbe1" tb.U ~ 6,0,;,e6.1n· the o<):iltrtl 

()l~.$. A8 'W8a ])6!bted outhh._~ua. ,r_ aI.Bles w.w. 
'tn, $i>••h :tD ~,...apll XVII the compe.:rltillJD .r tllUIli;'I'0 <tlftb.'•• 

i8 ahan. It w111 'btl nfiltl~.d t'h~~tth.. ftperla0nt.,al .1••• 

hed eb¢ .,..:ry hllh $601"... allothAt the. 1J?&,hfer the 

ex ,:e'J>!metttal _In&1 WCiS ablY' tb.e ~a;Pb ft. th$ .dJO.'l",l 

01.£..£$8 fiiJ1d then eJOfUJee it was val 'belp 1~ to:lt all 'he 

~e;llwd.nde~ of th. 8ll:&ph. 

J:\ESULTS OF FnJ,AL Z1Sf IJ t 

1ft ~ab14 110ft the :t~llwj.., PLlA3. 'bEl .1eJ't'elSfll tle\_ 

pair of' pupils 111 ~1qlfeJll1liII a»egl".;8.. '!hI. te8t va• 

• Ollst~uot.d 'bJ lb. A,,, W.Ph11.'.... J?1"'It"••SOS' .t.tb_.t1ol,. 

XUIll1I.VJ St~t'. Teaebe3:l''e CGJllfJlt o,t XmJ!'t:):1"Slh '.the teet wa,. 

OIon~t~uC!lt.d with ()utt.w-.aultiq with"•• wrl tear t, Jir,. 

Phillpsbad 1I0\,lJiweht of EJt.,lt,~'.dIH1k' b~ m!nd.Ke heel .,t 
viatte4tht ola.'f but ~ 'by :tequHth a 'te&l lu1ta1>11 

to pup11a "ho to:. ~l•• w.$k. 11*"4 b••• trtu4i.. S.tSII'",. 

The pupils are &:I~w.JlII" in pa1:r8 ae _to,'•• !b.I temte 

were 8Taluat,4 In the .ame w~y _I w.~e tbe te$tG ooaeiruote4 

by tbA/wl'lt,,.,,:t'he point TE41ue wa",lxtV-lIUlJ"&Jh 

Theh:lpe..t • .,ore w"flll,$slxt,...,abt ..hieh Wl.e me.d:e in the 

f»tp@rimtnta.l clSl.ss.the hip.lt '$0",. itt the oO'u:brGl ola.ss ' 

Wttl sixty pointe. The looweet S.QO)fG me..dEl wae 1n the control 

class and. wr~8 lixteen while t'h~ .lowest in the experimental 

mailto:f�tp@rimtnta.l


,'~' 

4J*"" 'ji4 (t'ltll $ t/f--'i." "1.itT"1"P"t"i"r 'Prj t.I' In''I\I-'1 Nt rWI$\!IN"'I,ilUlf'tO''iI'i1''I., ri'rli¥'I~ff1Il n ,I"; r lYi-Wm'tl 

1f_Palt, 
$f
 

1*,11
 
nwnbeJ' 

<hAt 
Qt.A. 
O.E. 
L.I. 
A.O. 
I.S. 
:r ..IC. 
O.F. 
X,I.
H,A,' 
I,it. 
\1f .B. 
D.B. 
8.:1. 
:I.S.
H.a. 
L.B~ 
Dd:\f 
V.L. 
GtG. 
H.G. 
1:.]'. 

K$41N1 
Me... 
8.1).
 
illll.tli.
 

I Rtad aaro..the p~gt. 
SCUl:Ire 11 ,tT,a in pointl" T0.t&l na'b17 er polItte

'.reuBt _,. 'be f'G:und in Append1:1 A.
 
Th1e tC'lHltt 'Wlllofll prtptl.wea 'by P1:J'f'. lu 'i. ]?till1pl"
 



I 

1:.­=­----.:­

t ~ 

I .... 

I~-

r ::­

I­

I .­~ 

-

~-~O I=­

-... 
• r.­ ~ 

iJ. 
'.J d It­

.:0 .. I .~ 

.t. J ..... -I 

G I 

-= -­
t=­. 

t-­.... 
-; 

~ 

-­
.­-= 

-
-

---=---== 
-­-

--. 

oj, 

I I T f I 
o~ 

I 
01 
I ~ :~c: 

I 
1 

I 
I 

I 
I 

T 
1 

I 

77' 

L 

I 

6 

-T 
1 

0 

I 
1 

9. 

. 1= 

T 
I 

--. 1 

Z 

7/. 

T 
] 

T 

Q 

Z 

I 
I 

• 

• • t C' a i-tTa ... T 
1. "J • I • !. ~ ~ 

--.. , ;'~j ,.. -0 u· a 
eS'aTO T uamr.tad e 

~ ... • 1 .,. [ 

..I C ur 1..1 
alI{ .t : ant t{u 

'e: C IJ 

-.1 
/ 6 

I 

<J 

r; 

,--";'-._-Jf 

I ~ 

/ 3 

t= Ie: 

/ ~ 

t= / z 

'':~ .. -:i.W: 

I t 
Ill. ~ , 

-pua asp r:" 





el~III' was wenty-oru, P01Qt.lh J:he .,diq ot the IODtrol 8lall 

W&. thirtY-Dine ~nd fiv$.teDihs uBd tn...41&. for th~ 

oxpftr1mel\tlill cla,. wra.a thlrt,..lU)".Bt The StMdQ.'t4 .tJf$l'ia1.1QD 

tor theoortt:rol elass waf/l lIeYot'tlrJl Q4 f1.,.tr.\1ltb6 ll.nC\ fOlf 

the e:ltptJ:rbaetltl.l eala twoniYilltQDe. 

Th.· .O:Ol"flJll 01.' twelve .pupils 1ft the ap$rbMJttir;l ,1AIUI 

e.:'. Ge~detJ. the 1001'$1 of the pu i 1.& ..,,1 th whem they welf• .va.1:r­

.4.. In QfAfl'I pal~ the eBQOl'efl were the .~. a:ad 1. the f)th.~ 

nine Jla1re the pupil in t.he oontJol ,la~Ul) _dl, a hlpe, 

100l'6 thM 'the :pul>il 1. the apeJ1l1t.tal Qla,uh 

The Wri.'tcnrlal tor thbJ final "$$'. allo ID01u41,4 ill 

the work that had beene..,ltte-41n th.U:ae"•••• wi6 

n06peoif1e lmowletd.gt) OJ); tbe pLwt if Jr. ihl1ipfJ u t,. 

wh!5\t had beert aeeompl1shet'. The t-t't t~t w1thw" eoafl\l,t. 

talon Prof. Phi11,.. not... tef;1J.t tel' a ••d~'" e1a8l1l1 h:e 

ha-d .ft4l.\Vf!Jr' 1S.,a, which flile4 the _terial ;'l"ev1ouelF i&Vip.. 

in eyary JH,rttoula. iB41eu~t'D .. "G8t-.bl. 'faU4lt, tertht 

ma.te1tlal a. well ae t.r t ... p:fW1~U" tellt_. 

In G~f~ph XVIII 'bne J"~1_ of .lAh pl.l:r If pupil.I, .­

J,l"1.1\&l '.t'ElIst II t. '.howt1. In CiJ'aJlh 1.11 tbe 0_&r11d ., the 

two elasfiu\t8 i8 shown, ]Pift $ornreS iJl theuJHe'i.n,tal 

01..." .,xo,.d.ad all the ,Ootenl b. the eoBt,eloJ.&ie, 

M!ID IP oor ALL Date. 

111 T,,~ble 12 trl the tollowlfl1 pa.s6 tht mod1W'1 of the 

sooX'l!'$of eaoh pupil of o$l.ch l'a.:I:r 1. t\\ll the {'.,lIlt, 1tlf11ut­



ins the f'in~i;l t(l).sts ls Ghown. The pupils are &1"'1"B.nged. in 

J;*irs as before with L.A. paired with O.A. acu.·o8f1l'the plil.ge. 

'1'b$ hipee. mttiiq wal ft1met7-twe I..d five-tenth; ..4 

wa. 1n thou..,.1r1mntal cl"".t the hiahelt _dian 1. th. 

OO:d:t~ol o18.tUIJ ..afA eight,-fou". Ttl. ltwe,t ••did "a. tweat,­

two in the ooot2'.l 010.11 f tbe lW(J81 800"1 in the up,wi­

mcultal class wae tl'l4itl'1t:r-ellrht. 

The t'H)Oll'lfll of elev,.:pl:lpill 1» the _:perl1lfunatal cU". 

etx•••d.8d the 80011'&1 or ~k. pupil; with whoa t~':r "ore paiJ. 

$4. In aleYo. p.lx's, the JU.lldl ift ~he coattJltl t1a$. 0"48'$"4 

the pu.,:11 1~ tn. expe:t1m•••pl,,1 olas&. 

Ill' Qlaph xx the, "aUil'll It tbt .m'hn~.fJJ of' eaoh ·~iJl 

of ].)up11. 10 Iheu. nt pili;, -.m.bftt1ueltteen" th. ~pl1 

f¥om the oEtntfol class ..a. 6ft, "0031'. otelght,.feQ:rt. wh.U,t 

the pup!1 1tol) ~he experimental 0:1&•• -.4•• '.0'1'1 tlf 

111net:r-two and. one-half. Graph xxi Ghow' the e".p~"i.CJIl of 

t.h. two olatU'" in the JMHl!.'ii,IUJ (it all the tel'll. livell 

laQlucU.q thetwQ flaal· , ••tlil" 

Graph XXII p~~eat. & e~,~~l'Qa If ,_. two .1&.8e~ in 

-.11 tbe teste ,!:fen. The ""i1bimetl0 JUa#1 81 l:);'\'~, ill f ... 

11"l8 the 81.'aph•. on TClIsts :U:.:UI,IV ud 011 Jlrtllt>l , ••t I. thl 

••61an WfU~ the 1iIWlU!J tor beth alalluHuh 011 all the other . 
'tefillte the cOll'bll'ol olruul did. 8ligh:t11 better work -ChilD the 

expe:rlmentm.l OltUUh The _(U~\"8 "a"ifHl from Oll. ud ellht­
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tenths to tive ~n' 81xMteftthe, The ~r8&te~t v~r1~tion in 

medians was found on TeBt VII. 

Of th, elevsapupils In the 8xpe~1.ent~1 GlaaB who 

exoetded the pup!1 with whom they were paired in the 00.­

tJtQloclae.e. eIx .ere n'b&ve the med:la\tl of the medio.n$ ot 

..11 the ieliltl (lin' fj:V6 w.~~ btlt" the medin-•• 
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00-­
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one thinks it vfd.lu~tble but will not yield mG&Pul'e\l" diff.j " 

',"ciiJ~r 

erenoee. the othere think it 8e~V$1 al a erutnb to ihGse 

who need help very muoh. 

'for the .~perim~ui't:, the 01~UiJI!HUl were oeretully , ..1:re" 

-on four baa$lt 1ntelllgeuoe quotient. e1,hth grad. ~eGG~'t 

ninth grade ~Goord, and algeb~a mark. The Ith,~ items of 

control were the I~fi textbook. the .~ teacher. the $~ 

theQr~1 and exeroises, the Rame aBaig~ent e30h day. the 

same thEH')rems prEusented eaoh day, the Illlllmt!l home WG1''k :reQu1".... 

edt lilnd the same teu.o:'ilng methods exeepi th~1.\t colored dhalk 

was US$d i~ one ol~ee and not in the other. 

A test Wl~A' given .i';toh .eek. A totalot e1gbt tefJ1ts 

and two :ftn.al 'exl1iniil,t1oas were giVII!l2h The iests were $,11 

con&truote4 ~ the ~1ter except F1n~1 ~e8t II whleh ~~. 

prepared b,y P~ot. A, W. Ph111pl. Hath_mitt•• Dep0rtme»t. 

TeHchorsColl-.g$ of Emporia. 

111 thl first teat the a.diaD ct the ocnt:rol clasll ex­

(Heoded the ll2ed.lan of the ."perlment1fl 01&$& b7 two flnd one­

tenths 'Point.; in the eeeOl!ld tfui the efJttt~Ql alaee Ululed.­

ed the ~pe~11r~ntlll ol~I••~. and elght.teathe polDtl' 1_ 

the th1:d te8t the oont,ol ol~8. exceeded the txplr1"Bt~1 

ala,s by two pointe; in the fourth te~t the ~~d1~n. W~~O 

the tuune; in the f'1fth teet the oontrol claeua exoleded the 

experimental O&lB8 by three and four-tenth" point_. ht th. 

sixth teAt the control olaes exceeded bY four and fiv.­



tenth8 points; 1n the DQventh teet by five and eix-tenths* 

in the ei~hth teet b,y three ana nine.tenthe; in the first 

final the medians were the s~, and in the seoond final 

the oontrol class aga!nexoeeded the expel'lm.n~f.ll by twa &n<1 

five.tenths points • 

.1.1'1 all E!lxoept two testa in whioh the med1litne were tho 

tlH,me the oontrol clastS exceeded theexper1mem.thl elQI\1l$ lq 

a. very small amolmt. This Bm~\.ll mount it! an appreoiable 

amount and statiliJt:1cal1y the differeul'loe 18 not e1lulf1eant. 

Ofthe $leven pupIls in the ~pI~lmental class who ex­

:ceotted thepuc'11 with whom they Wl1'«l ]:laired inthte oor.l'h"'l 

claes, six were above the m.d1~I.n of the medit:i.l1s cti1'il.ll the 

teats (~nd fIT. were below the median. This would seem to 

Ind1Q~~te· thr1t the oolored. ohalk l'IEH3 not mt):rG helpful til) the 

utudents above the medl~n of the elaa. thl~ to thoBe below 

the med1sa.n «i..l'ld vice V8t$8.. 

'!'he ptUI'pOSEil $1' th1 S BtudY hal bee. an a:t1:.$1J1pt unt\er tUB 

oartd'ully Qontroled oond1 tic)'•• as was lHiUUJ1 ble using nll);rm.a.l 

OlM,S %'0011 conditione to uke lTIl.!'l upClIrim.tntf.i.l wtutly <i.aline 

wi th the UBe of oolored ohalk in teaohing plane IfH>metl'''. 

'the rosultfJ are not oot'lolu.~1ve allll the oontrol s1ttH'1t:hm 

leaves l!lloDlething to be 4f1Jrl!rEild aDd the time (nine Wf!U1$KS) Ie 

Insuff101$nt. However. the t'fv!denofh without exo.pt1011, 



points to no appreolnble d1fferenet in the results seoured 

frtHi'! the two elnauselo WhH,t Ql1sht a.d,.~ntaL~$ there mlg:tlt ha\ve 

heen went to the oontrol class (white ohalk). 

''hen Qoneitierntlon 18 given to the faot thu,t the 00101"­

ed chalk, is m01fe expeuei:Vf.H 'th~~t it &0118 hl&Jlds and oloth1lll1 

Elfleily, e:md., that tter., 18 80mt EJv1d,i1U1C. thlli,l,1; it produce' 

no better :reeultfJI thC*n doe. the ol"dinary white oha.lk the 

oonolua1on eaema jUlStif!able that tts UrHll.«$ :h~fJ depended. 

to ~ great extent upon traditional practice rather than 

3!'6£1..1 v l3 1ucu's. 
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AI'PElmu: A 

A Complete L1fJt of' 1:e 'Jte Ueed. 

'XfH!t I. 

1. ill Conetruot two lines p$I"-ptmdioul:r to lu~oh othe: ~nd equal 

1';. 0 2 and Z inohes respectively. 

2. llfake an aqle of thirty desrees on you., paper by use of 

'the p%'o~.raotnr.
 

:5. Then -.ke ~l'l '~1'lgle ut the other end of the three inoh line
 

:l11 (l)e:qual to this £1,1181e in (2).
 

4 .. _ke +he fllure. into £4 trh~ngle.
 

5 XtlUtSl1re wIth a ptotreato, the number of degrees in the
41 

't.hl rd ~~ngle of the ;1"19,13818• 

6. Etl.lt th'le anglo. 

?., Ha:ke ox-treot Q per 'endlaula.:r: trom the "'411rtex of the
 

~lght angle to the oppol1te old••
 

~. Find the o.nter of the base liB$.
 

write this in the best torm posslble.
 

VliulS asn1gne4 to e~oh p~oblem.
 

1 •••.10po11'lt••
 
'2" 2 points.
 
3 10 pointl.

4 ••• 1 poin1h
 
5 2 l'H)itlt(.. 
e 10 points.
 
'7 10 pointih
 
<3 10 po1ntfih

Total 62 points.
 



angle 

'0
 

Test II.
 

4$'.' . :. , , tWMtt 

Values assigned to eaoh 
If' 

problem. 

A. 1... 12 1 pe1nt each. 
B. 12 points .Total 26. 
. .. . 0 

toe<,ch other thenLCAB =? ;:: - LCA_ 

Vf.b.a.t the llumber 1'? 

~at angle OQ~tains the number8? 

What num1;er does ~EA cQ.ntaln? 

Wha.t number doeslA-O Econta1n' 

5. Is an ~ of 72 soute ar obtuse? 

6. An a.ngle of 180 1s called a·- allgle II 

7. 'WhRt ie the c'omplement of608 ? 

8. 'Whe:t its the supplement of 3rP '? 

, , e2
 

the angle equal to angle 3.
 

10. :Name a. right a.ngle in the figurEh 

11. ~ame vertical angles in the figures. 

12 • .An 1aoeoeleetria.ngle has .... _iit equa.l. 

E 4. If 2 triangles haye .... and-- afone equa.l respeotively to 

- - and ... of the other the ... - --. Prove the. theorem. Write 

:i- t out completely. 

~ ~ 
~ t..t It S 



T.st III. 

1. If :3 tr1a.rJgles hf'lVe 2 anglee a.nd the inoluded eide otone 

equQl reepeotlv\y to 2 angles ~nd the 1ftolu4ed side ot the 

other, the triangles 

2. Glv$!U PJO -=OD 

AO ~Ea 

To p",o"$ s A'B =DE
 

Proof ....."" .......
 

:5.Glvenl~BC LOW 

13C..L.AD 

To provEltAB =:aD 

4. G1"efu Itt.AA:B9 and r,t.A XYZ. 

with AO:= XZ 

/l.B~ Xl' 
.......
To ProTe _A ABO;:: AXfZ
 

Proofs .......• ••""
 

z 

Values n.es1gned to tu~cb problua. 

1....... 10 pointe
2••- 10 pointe.
;10 10 pointsh 
4 8 point'h
5...... 6 point,s,. 
Total 44 pointe. 



Test tv. 

1f cayen, Ll Am; &ABCD 

with CD =1\13 

Be =AD 

ij!o pro,... U = I!J. 

wi th XZ :::1'2 

ln49di. f:riS XV -rY'V', 

To prove lXV ='1\';. 

Proof, ....... 

D 

y 

I , 

with A13 =AB 
. u 

1'.0 ::: Au 

Be = 13e" 

with A!':: AC 

and oonstruoted so that 

Value" e.~us1gned Eutch probletlh 
1..... 10 pointe
2 10 pointl!l. 
~ l~~ points.
4 1~~ poin t .1ll 

Total 44 pointe. 

7 
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Teet V. 
r 

s 
c 

~_-!f~ ...L.:.~ .... ,.,.1 

A 
aut by the trnn8ve~sal iF &t G&H
 

with SO bisecting LJ~GH
 

HT bi.eating L.GHD
 

To Pl'OVtlP SG /fRT. 
2.	 Givena4 ,ABC& ADC 

wi th Al t It :BE B,nd :OF 

L9AB aupplementary~OD 

To Prove: (1) AP /1 CD 
__ """"" .....

(2) £8 /11Ji1'f A f C F 
;5.. Givens AB 8: OD 

out by the tran$vel'sl.l IF and GR 

lw1th U=L.2. JJ.::m
 
'l'o prove I (1) AB IICD
 

(2) Eli' /1 OH c 

4. G1ven: JJ3 /IOD 

cut by thetra.rtSVlillrse.l ST at III 

To prQv$I}Jt~~ 

Uee 1nderect proof" 

Va.lue sesigned to e~·\.oh probl••
 
~ 8 pointe.
 
2 10 points.

8 10 po:lnt'h
 
4 12 points.

Total 40 pointe,
 

D 
s 

""""""" .,&1.:..----8 

__~-~~--_o 

..I--_--I----lI-I---- ­
B 

Be F 

st€t.te the oonveX'se • 



x y 

'w "if.
S .....·!i , 

" 

'74. 

, , 

A 

with LC =2 LE 

a:r:p~ EO 

lIo Proveu LABD =90 0 

4. Giveru :mqn!l. tri~u'),gl, 11 ABC 

with AD biseoti~ LA 

BD 'b!ef,HJt1ng ~ 

To prove, LD: 2 L..C 

5. G-1verB II A'J~C 

wi th exterio:r ~= 120 0 

6xte:tior ~;::. 160 0 

!"ind the nwnber of d.-erIe in .e~iloh 

Value aae!gne4 to el:~ch :problem.1...... a pointe.
2.-­ 6 polntll.h 
S ..... "" 12 points"
4........ 8 pointe.5.... t3 pointe
Total 40 pointe. 

Teat vt. 
J.. Prove th. sum. of theblterior ang lea 

A B 
",\ 1n4 the number of deg:rflf) in eCloh angle of 

of any triangle equal 180 degrees. 
C(Use the figure). 

2. GiVtuU Rt.~ABC 

, 



"ICh 

OP'& j. anal., 

5. GivetH AAOD 

.1th	 11, LSI W. Qfj 1A eaQh::o. ttl angle. 

end ~ th. midpoint Q1 AO. 

To 1?!'o"•• AA:BK=ABCM. 

(v&lu. 10 pointe) 



1:::6 "7'"1---'ct 

I 
t$L~. 

Teet VII. 
III 

1.., (J\.) en."e~u 
ll. 

S Anc &: ABC 
I I 

'Wi'th AD / / J\:B 
.	 I I 

:86//110 

To PrOVIUL.Jj Li._ 

(B) CU.1'eDt "8•• as (J\) 

To Jrovel L»1a 5urplement~\~y	 c 
I 

2. Given •fit " Ale &: A~6 
II 

wi th 130;: :ee
 
II A
AC ~ 11.0 . I .f I ~ 

T d PT 0 ""e: R t A ABC =R-t A A J3c, ,. 
3. G1vlu'U AO = em 

A!HD1~ 
A 

u and L:Jr eaoh::::tt. L­


To proves A'B:: DI.
 

~. Giye~. 2 oblique lines AO *R4 BO •
 

• 1th cm.l.A:B 
L..A =L§ 

'.1:'0	 p-rove s AO =- Be
 

Valuer. &lUndgtl&d t& eaoh problem. A
 

1...... IS pfd.n.t1h2..... a pointe.
3.... 8 pointe 41'
 

4..... lOpo1nts 11
 

5.-. 8 point«h
 
~otal 40 points.
 

I 



". 

'!tililt VIII, 

1. If 2 lief a tz-!aftgl$ 1!l.:f'S unequ-.l the 'Bidee apptH1i1 te th.::: ::~:eaa::.the~POeit. the greater a~le. 

A B s. P".e"e t.hat the l'l.7po1HlIa••t of • 3':"t..6 is 1t, l_DSe8t sid.e. 

:5. G!ve~u OPl-Ali 

. LA>L:B 

1.-- 8 poi.ta.2..... 6 points.
3,..8 polntEh 
4••"" 8 pointfh
Total 30 ];)oints. 

I 

I 

C~--~p 

S 

;'144•••• 



'I 
:~. 

~ 
i"
'ii'1···'..·.·····'.·.·.··.il, 

right ans1e formed .. Bhow all oonstruotion lintul,
 

but you need not nit. out the QolttlltrUQti0Ih ~------_
..A	 B 
2. If 2 t'1':tlil.ngles have 2 sidea a.n6. the inaluded. lWIle 01' 

eqtu~l respeet1vly to a e1d.s ~lnd the 1»cluded _le of' the 

o~he~ the t~l&mgl.e ~re 

5..	 cH.Ttl!U M::- CD 

AO=C¥ 

To pro", & ),Jj::: I11!i 

4.	 Giyenl III'" • A XYZ
 

wi th. XZ :::YZ
 

and medians rv cryw
 

. 0 Prove t'xV =:. YfJI. 

D· 

y 

eongru.nt. Prove the	 

E --I
f5 .. 01velu A13// an	 x 

,. .. 
out b1 the tran8vere:l Eli' at G &: J.i 

1!-__-----'"~--:;="_f3 
with a1 bisecting L.EGB ..... J 

HI b!seotlq L.GltD Dc 
To provfH ()I I{HJ.' 

equal 180.
o 

6. The sum of the 1nt6~iol' angleG of ~J.nY 

Prove	 the theorem using this figure.
 

Value assigned-to eaoh :probleDh
1...... 6 pointe.
2...... a ;polntt\h

3 8 pt1r!te.
 
4 10 points.

5........ 6 points.
 
6 ..... 8 pointe.

Total 46 pointe. 



Fln&lZ$$'1t II-wr1ttu 'by Prof. A. VI. Pb111pfh 

1. (8) With your 20Ii&!~I!. (il,ud !~?tU 'OOfult:ruet 8ooruat(l17 
" an. .ttngl& of 90. 

(b) Usillg the a'bol'. figu1'49t oonstmot {Inti a11l1e of 45, 
\ 

:2. Va.ke ~,t1'1e.ng19 hu'Ving lalde'".~ua.l to thr$$ 11me." . · A 
::;... IlltUJtr,nt$ wi tl1 slmI:).e eketeh.)·,\he follewltl1.1t __611:--__ 

l
':," I' C

Q.j oompll!ilmenta:rr anglaHe. --=-"'---­
b vertioal ~n81e9.
 
c an ext~rior ~~~le of,~·tr!&ftgle.
 
d oorref;lpot'uHng !},r1!ltu~ Wh~ 2 p$,~m.llel It•••s &.:re 

out by a t~(Jtn$vertll&l.. .. 
{e) an ObtU$6 angle. 
(f) median of a t~1anel&t 

B 
4 .. Thill Is ~. _ketoh of a gate,,\ The 

! ' .. \ ' 

l»r4,ce A:B ke,.]l)1 the' gnte from'~ilnlh 
.. ' , , I\. 

'. 

~batgeo.tl"ie prinoiple .xpl~1r1~; th18 taot? A 

~ 

~ 

/' 
./ 

.J' 

1/ 
./ 

\ \ 

6. (a) 8atBthegene~~1 tests~I:t'1 e!~ru.U\01 ot tri~le... 

(b) StHtethe general telte for oong~'llf}aoy whioh aPP17 
" , ( 

only to ~1gbttr1anlt~&. 

6. P:r.". in J;;\ :f'o~lVJay that the sum of the tlu."ee ~ng1 •• 

of an;y t"'1~~le, is equal to t:~o :r1,i\Jh:t angle~ 0° c 
?, 111 thetHJJ,l"te A!OD the po1n~ J? blfJeat. 

" ODa-nd BHl•. ude equal to MI. '$La. a1'lQWR M 
\ . ',," '. \ 

i"the 11gu::lttt:. Prove PK PN.:.~. A-----~B 
;:S,~ .. (a) StM.te'Jhe oonverse of f:p.e :t'ollowlas theuJl'uu 

~./'~_.,G.k'a. tlt.1angle aretqum.l, the B14•• 01)1'051'1:.1 are 
/,,1' r.'" .' ,' . 

..'~~IuS.l. D.t1d the t:r!~ulf~le1e'loeoeltU3. 



g.om,t~lo t~uth befell this Gonver,. may b~ OQuat.' trut' 

,Qn~f alM\~ .i~g,:t>~!~a 1.t'fi J:t12~!.. ~.l1o, ~'1Y! tim!. 

A. !he tJhaoqle All hr.~ U,. ':i: Ij. The l1Be0 

AP ~d »Q. are Ie dra"!J) th~~t lJAp .;:LQ.BA. 

Pro," tn' t A'I~:Bq. 

:8. ProTe that in Q :right triangle the lonslrtet side il "be 

hypttenulf. 

Valu., liuAlslgne4 to I$ch prolll•• 

1 ..... (1.) 4 !;)Olntfh 

(b) :5 :polnts.
 

. 2 ..... 4 Joint••
 

3 .... (3 )Qbits.
 

4... 3 Jol.tt.
 

5.-. (a)5 pG1ntl.
 

(b)4 Joint••
 

6.·. a pointe.
 

?.. 10 pointe.
 
, I 

8••- (a)3pointe.
(b)3 points.
 

9••- 10 pointe.
 

10.......
 

Total 6? point,_
 

C 



APBJjJ)IX ::a. 
Aotpy of lett·.r eent to the high llJohool t~aohl!~~ of 

geometJOY.. 

_ Dee.. Kit....·"'•• 
I am. 'W~fk!ttI Oft t.he thes11 for Jq: ]lalt1UIW· .. 4el:\u•• u, 

would l1ko " have your opiniQn of 1.t. The 1lJ~'bJ$lt 11.
to 
f' 

4.t@~in$th. value of uliBg oolored ohalk 1n t~aohlag 

plane seom(l!rt1fY_" 
Do you ,Ut$ oolored chalk? Ye, ....... I ....• 

1>0 you thiilk the 'tuua of oolored chalk 'falul.'bl.' 1' . 

ItJ . 

'11th .h[~t part1.,ul&~ olaee 0).' grade of pupils do 1$\1 

think 1. t is most V,~lUllbl" 

In what p·rt1oulM.' parts of gee_try do you 1',.1 1t 13 

mOGt valuable'
 

I thtUlk you for your help_
 

tours reepeotful11.
 



Aoopy or lette1' $tnt to m#tb8~4t11O$;%1. who fLre 

writers tf t~tbook3. 
\ 

;[ am workineon m;y )faster' .. degree and the subject tor 

J1J':1' thoe!s 1$.,"1'$ determine the "I.lue of' usins oolored chalk 

in te?oh1t18 pll'lne geomet:Q'.n 

would YOt\ please tell me what is youX' o1"1;01on of" thl 

ue. of oolored cha.lk? Do you th1.nk 1t lss valuable' :0. yO'll 

ad11'oOIlitt$ it. use' 

I tM~ 101.1 fo:r yourtroublt end the 1'1$lJl 10U h!)~Y. b••• 
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A'Ppendix C. 

:r.,e"tterl$ from Yathematioane Who Are Textbook wr~.ter8. 

April 14, 1930 

. 1WC1tas Ruth R. Harr1$ 

:Bro:poria., 'Ka.naae 

Dea.r 'Miss Har1'13. 

I have the plea6ur~ to reply to 10ur inquiry relating
"to the use of oolored. oha.lk in the teaoh1ngof plane gfio­
...try- .. 

I do· not bel.iev@th-s.t its use 113 EUlliHmtiuli there are 
tl:m~e, however, when OQ1'~EH'l. $hlo.k a.md oolo);'&d pel'U)111B nre 
des irable a,lae. 'l"'ey T111i1 ,'be uEaed a.t the beginning of the 
co-ngrtU1nl0e theorems to v:111ual!a.e theeQ.ua.l pairs ot' parte. 
They ttlaY'be ueedto a,dv~.mtage in oalling a.ttention t,Q{,m 
identical line or ~ulg1$,. They are so:met1mEUJ .seful in 1m­
dioat1'llg parte in QTtlirls:p:ping t'lgures. They-may be used 
'to mark four lines Of, a. Pl'O}'ulttticm upon ~ f!gur in (!)J."det 
-to br111g out the pEtir of t:r1anglea to prove similar. They 
enlivet:l the dra. ing of figures because children It'kr to 
:p1a,- with oolora. Etc. 

The uaeof aoloredahe.lkor penaill!J should not be 
on:rried too far as ana,1<i"otllerwisl9 t such a!dbeoomes a 
03:"1.1tch to viaua.lization and p~ev.nts stro_ growth. Oare 
should be taken in their UfJe so tbatJuptla dc> not waste 
t.1me.iJn dra.wingornaie a.Bdp,..etty designs 'When they .hould 
'be g~.;.ining power in building ;Pl'oQis., IR fIf1 on t'R.ohil'lg,
I reserve the use of colortd ohalk tor ~ own work at ~t 
board.! do not regu~r! pupils to uae oolored obalk 01" 
peno111' for the1r ala.ls work or tor the11' home work. '!'hI 
use of' t'Jolored ohalk 01" 'Pencils has a oont1derable value, if 
it is not ~ade a genetal practioe. 

, Ve~y truly yours, 

... Will 6trta.der 
wm. L. Diokenson High Bohaol 
Jlr~.y 01tr, ~.~ Jersl,. 



Ii 

Mi•• Ruth B. Harris,
Kansas State Teaohers College,
Emporia, Kansas.
 

MY dear Kiss Ra~~ls.
 

I am not ver~ enthullastlc about the 

use of col»red ohalk in teaohing plane 

geometry. I do find it of ooneiderab~e 

value 1n the first month'.., work in 8011d 

geon1Gtry. 
. 

As far as the :pla.ne ia aQ!t1c$rne<l 1t 1 

is otsome use f:o.. a few figure. Usually 

however, t1'118011<1 l1ne. the dotted., lin•• 

and s. brokeneketoh line give 'lUi suffioient 

vriu'lety. 

Very sinc~erl:ryour$. 

Tucson ~lgh Sohool. 

Tuo8on. ~llona. 
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'lilt:lse Ruth R. Ha.rrie.,
 
1]..0'7 Meroha.nt Street,
 
El1n]HU·1a., Kaneae.­

l!JJY dear Yie19 HaXtX'1s ~ 

The 'to'piowh!.oh you suggest a.s a. thesis 

"",,:~~i.~;;~.. ;~i~ :¥i~1;:q:t;; ~e t:::~e~e:l d;~f;::~I_ 
alen€S" the line of pSY'oh:~lQgioal lnvesttgs:U"lU3 done
 
.in that partloularfield. that lsi! you .X'Pf/H~t to
 
do a real piaoe of work,
 

My' ger:nu,·a.l att1 tUd.El tIliiWa.x-d th:ettle 'of 
(30101'5 in tea,Ohinf,., S.'b••trl 1s, that like mod018 the,. . 
havethai1' :plaoe ',n t1'1t\t'bt:8ixnwl11g 'but shoo.ld bflI 1*egard.e<l
onlras orutohea whioh *u,'Ily bet 1)11) discarded. l\.S 
"sOOn as pup! leare able to limp &10l'18' w1 thou t the 
u'Se of OtfLt):r. . 

I would threrfore oonoentra.te my etu(J:y on. 
oomparisons whioh m.s.,. be mad.e in the very ea.rly study 
of geometry., I should theJ1 later giVEtt4uta to both 
groups to Bee if different studies exlat. 

If you have any fu~ther questions, I shall
 
be gla.d to have you write mee.gain ..
 

Very s1noerly yours, 

E. R.. 13reslich, 

Sohool of Eduoation, 

University of Chioago. 



April 1,1, 1930 

Mise Ruth Harrie, 
1101 Merchant Stre$t,

Emporia, Kaflsas. 

My des)" Millis Hal' r1d a 

In reply t" YOU1' letter asking a.'bouttheuse of 
eolored ehalk, I will say that in rtf$' Opbll~l'11t is a very
valuable aid:hl the tea.o.hing ef Plane Geometry. I would 
eertainlyadvooate iteuse. Thel'e is adangelr in the 
use 0f ool$red ohalk that ahoul be pointed Gut. It 18 
like e. orutoh.• The1"e comes atim.e whtn a. Qrutoh PJhould 
be put into. the .U.soard•. ThfJso.~aJ.l.d orutches 1rtlle.the. 
matiGs about whiOh 1&U have ~$ad in e~uaoa.tiQn8l literuture 
are eometlme$ earr1ed aleq toe lons by the student. 1ft a 
ein:li 1$."" 1Jla»liUU' o14red. ~rayon can be ueed tG such an extent 
that the 1'\1 11 will not developspao1a.l imagine-t'e. a.s he 
should. He leans too muoh on hie arutoh. 

Co:rdia,11y yours, 

J. O. Hassler.
 
Depa:rtm(tnt Qt Jlathem.a.t1oe,
 
University of Oklahoma.
 



April lOt 1930. 

Miss RuthR. Harris, 
lb07 Merohant Street,
:Emj;lor1a. Kansa.s .. 

NT dearUIBs Barr! 8 a 

YOUl" n1cte letter of April , hal 
been reoeived. Xwish I were in a posltion
to gi~e you aome real h$lp on the question,
"ThevalUt of using colored ohAlk in teaohing
Plane Gei)met:ry" but I fegJl! ;r oannot 'be cf 
muoh l!tSS1stfi,noe to you a.m I have neve~ 1:ured 11h 

.1 eXllect one~eaSQn I ha.venevEll' 
ueed 1t 1a 'beoa.use :r fuwe, havlthad lUl7 dn h8J'1d 
at the p1"o:081' t1me.httU'j$ wh·fJ11 t wa.s J!)e.el!l~H'k:J 
to. diJtll11ui$he~e 11ft$ :f:,omenothellt in 
cbmplit1latld f.igures I made the lines show up
d1:f'ffb31ently 0.1 mald,ng some of them VlifXVY lines, 
some dotted, and some with little 011"01.8 
on them. Ofoourae if I had had ool'1'od 
tihalk at the time I would have used it to 
good advl:;'l'Jtage. 

I do not think there 115 any 'fUeet1o'~ 
about the fE'~ot thliLt oolored ehalk might 'be 
helpfUl in some oases. It is .at essential 
of oourne, but 1t oertf,i.:lnly oan be used. to 
advB,ntHge.. 

I 'ope you will haye :fine luok ",1 th 
you~ thesis, I know I would hate to undertake 
to write a thesis on your sUbjeot although 
I clo believe oolored oha.lk oan be used to 
advanti·,ge.

With beat wishes, I am. 

61noerly yours,
D. Meade Ferna-rd. 
Camp Direotor, Camp Carlina, 
Bre~ard, North Carolina. 
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April 10, 19~O. 

Hies Ruth R. Har~is 
110'7 Merohant 6T. 
Emporia.. Kansas 

Ny dear 'Mi lnl Ha.l'ri e : 

X think that oolor~d ohalk
 
ha.s solne value in teaohing three..
 
dimensional geometry. It faoilit.ates
 
l'eroeptual analye1Eh Pul>ill need some
 
guidance 1nthi5 proo.S$ during their
 
early exper1eJtoelf in 'Pra.e'tie1ng it. 
It 1$ a fe.tt ·et'eommo1l1 Elxper!e1!10el'f
 
teachers ,the.t many pu-p118 tl.li'f:) laok-r
 
ins ..,isuQl••mimdneas. 'Newt eelo1l'­
ed ohalk1e a. kind of Qru~heh for thtJl9'
 
pup11 • I shouldn't w16htoeQntl•• f~.,:a
the ulSe of it Ii),11 through ge$metry.• 

Would you please send me a
 
copy of your report' ,
 

Very tr~ly yours.
 
:_,R. Clalr'k

p1*inoltJB.l .• High $$bClol D1'VisiQQ
 
The LinaolXl Sohoal,
 
Teaohe1"5 Coll~e ..,
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April 12. 19:50
 

~eB Ruth R. Harris 
110' Berahant Street 
Emporia. Kansas 

Dear Miss Harris; 
Y()url~tter of April' h.6UJ 'be,en ,'•• 

oalved with a. request for rtI3' opinion oono.e:tning
the use of. oGlored chalk tn the teaohingof 
geometry, I ha.ve a "ley strong con'Vict1s,tt that 
a modera.te use of colored ohalk in mQre enr less 
oomplicated figures halp out. I mean bY' modleJ1ate 
use. the use of O!H~ or posslb11 'bWtlt oolO~8 j.na
figue. I thtnkthat it dfitra.ots Gftem't1m&s fJ-tm. 
adr$;w1~when the drawlne is tGOOrnat6t I find. 
1hat th$ aol~rGd ehalk 11'1601.1d geam.$tr;y is elt­
pediallY helpful in Q~plioated work~ 

I trust th.at the"e few oo~nts will be 
of Bome 6erv1oEh I 'Would be glad tooomm~u1t 
further if you. have addJ tiona,l quest! OrUjl. 

Sinoerely yourg. 

Q0t'don R. 1!tiri9k. 
Linooln Sohool,
Teaohere College. 
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l\blh Ruth Harti••
 
Emporia., Ka.nsas. \
 

M)' deat :BJIrs. Hal"X'1.1 

In reply to your l'f!Uluest f'Qr TJ!Qf epinion 0$::ntl.~tl.B 
the u.se. ,.CDf colored ehalkix teaohirrtlg pl,fl,rl.e g(lu)me"'t~. !. lhall 
a.nswer tiireotly and 'briefly t.he question wh1aM you ask. 

1. "Do· ;you ueeoQlored ahalk'i" 
Yell'. Not in any systematio way, bUt I b,iP it it!! 

nry aim room and when there iA need f0~ g1vl1l1 pa.:rt~!Clt11ar 
emphasis to aome part of a. f1,Q;ure I use it f ••~.1'h. lUlt 
od oolored ohalk frequently' relieves tty- f"tt." &1'1~ mak'l it 
poae:l.blt';.! to pre£lent a. proof with e;rela.t&l' "".,f:tt 8.l'i4 ~l.a.rnesn. 
For example _ I 'have a. mind e, faltlr 101'0111'.4 6)\1s1.8ol p:tebl. 
11'1 which it !$ neoesan1'y to f/otablish the oM'!fru.t",oy tf' a ,-.11 
of o'V'erlappfng trirj,ngles which are r~iither d1rl1ctt~\t to dis... 
tinguiah from other triangles in the f1gu••• '_ 4,lt(e.wlng.ne 
of these in yellow and the other in green $~Y.!, 1t('~Ls p&Bslble 
for members of the etla!s t<> keep then:' att'1'1ti~n .f>'~ the figure
and to follow the a:rgumant easily by me:r$:tt refe:rt1t1g to the 
l:ell~ and "r,e~n..t:ria,ngles. \ 

2 .. "Would YQU advoc~te 1ts u,e$'t It ".ttS f· and 12- 'tes. if u,fj~d in the infora.m1"wa;y'\ 
sugges ed above where it w:tl.l,a.dd to the clearness \of the 
figure and totheeaee and ~rel'i ty of 1"eferboet,o it.D. 
if uaed e.1w!tl! aocording te'aome formal and pre~ranger 
system. 'Whloli mayor "!1JB:Y not;:b~ a 'ret1 a.id tG t~e'ty. in 
following details of' the a~uPnt. . \. , 

I 

A. W. Philipe. \ 
Depar~m.nt of Mathemt~t1ol,' 
Kane" State Teaohers 0011'8e 
Empo,ta, R'ansal. 



, 
" 

Denr Ira. H~rr1l& 

As you know I 'I:U\\&\( 1/,0 say tbat I oould not teaoh 
mat'he.nttOI withou.t Qo3Jol"flHi ohalk tu.nd we 'bought it for th e 
Depattment 'bJ 'the bent (if ttl. good solid ooler". Since youS'
lett.it" 'ttam. ! baT$ flmu:l.l,edn over 1t f:.t.H\ :10\11' SU8eestion 
for f.l. th$81s $ubject (l111te a bit,. Them01.'tIl :r; think ove:r 
1t tb. mo"t it tH~ems &1 1.t you art likel,. tt be d1,u\.Jo1nt­
ed. in thEll resultllh I J1.l&t, oan nottlee bows. claDe using 
the C010l'tt will show .Rough :!i:rogXOCUJSI. as to nm.ke a 
d1f:f'$r,ence r.1.ulnt1tatt'felymeaeu1"rble .. 

With &11 go~d 'Wi15he8 f,rC)fn the Lindqu1stll. 

Th~odoX'e I.J.ndquist»

mOnS-fE'an state 10'1'_1 0011188,
 
'!psl1a.nti. :.,[1 oh~nt,'.
 



April 10. 1930 

Miss Ruth R. Harr1_ 
1107 Meroha~t Street 
Emporia, Kansas 

Dear Miss Harrill 

1 am afraid I am not able 

to give you a.ny information with refer­

enoe to the use ()f oolored ohalk in teaohing 

plane geometry. I do not teaoh theeubJe(J't 

and ha.ve tlot taught itfor,ears. Whatever 

I might have to sa.y could not be baok'ed u'P 

by experfenoe. 

Very sincerely yours, 

Geo. W. MUllins. 
Department of Mathematios, 
Ba.rna.rd College,
Teaehere College, . 



April 11. 1930 

}lies Ruth n. Harris 
1107 Merohant Street 
Emporia~ Kansas 

Deal" Mias HaI'!"1s: . 

30 f~l,.r. ~a I know t.here is noth1nsr, 111
 
the 11terp,tu:N~ on the use of colored ohalk in
 
't$s,ohing V18.n19 geome"txy_ I would 'be ver,. muoh
 
1l'lterel.'lted. in f3ueh a study but I should wa,nt
 
it org/''J.n1zed 'V'el'yc:nrefuJ.1Y ao as to 1'I!lt:lke 1t &1\
 
experl1ietit 1neduQ1:vtiollStl :psycholOgy. lJnltulS
 
thi~ wers d.one the)." 18 a. oha.noe tha.t 1t 'might be
 
a very trivial auojeot for a master's dipeert&ti~n. 

:I: shall 'be grea.tly pleased toreoe1v& 
a. OO,,)y of your. atudy', 

Sincerely yours, 

Raleigh Sohorlimc 
Bohaol of Edu.oation 
university of U10higau 

err.­




